





The performance of this precision 


lathe helped attain mastery of the 
seas for the Allies. . . Performance 
has established leadership for 
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IT TOOK lO MONTHS TO BUILD THIS... . 
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“WHAT'S THE BIGGEST REASON:FOR THE DIFFERENCE? 





The Duryea Brothers’ first “horseless carriage” was a triumph of } 
individual ingenuity, but their original manufacturing methods | 
would never have put America on wheels, Nor would they have > 
enabled us to produce the volume of planes, tanks, and guns that 
are winning the war today. 

Why is it that in 1941 one of the ‘ ‘big 3° automobile manufacturers 
could roll out 4000 cars a day, or one every 15 seconds . . . as compared to 
the months it took the Dury eas to build their car? 

The answer in a word is: STANDARDIZATION. 

The increased standardization of the last 30 years is the force that has 
brought hundreds of products of American industry to their present wide- 
spread use, and lowered costs. 

A still greater standardization can bring many products to a still 
broader use, by an increasing number of people, i in the years ahead. . 














Full utilization of existing accepted sizes, pitches 

and forms can bring lowered costs to all man- 

= ufactured products because: (1) it speeds pro- 

duction; (2) it reduces inventory. NOW, when 

1 plans for new and better products are taking shape 

SAVE TIME 7 SAVE MONEY * now is the time for a united effort to bring 
about greater standardization of threaded parts 


Send for booklet “Selecting the Right Tap for the Job”— 18 pages of Facts, Tables, Suggestions 


GREENFIELD TAP AND DIE CORPORATION Sfsuicuuse 
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EQUIPMENT 


What is likely to happen in 
industrial America during 
the coming post-war pe- 
riod? Will the pent-up 
demands for automobiles, 
refrigerators, radios, and 
many other products utilize 
our greatly expanded man- 
ufacturing facilities? To 
what extent will wartime 
developments result in the 
production of new appli- 
ances that can be used to 
advantage when the war 
ends? Such questions are 
in the minds: of almost 
everyone. No one expects 
to obtain a post-war blue- 
“print, complete with all of 
the details of things to 
come, but the January issue 
of MACHINERY will bring 
you the predictions and 
opinions of an imposing 
array of outstanding lead- 
ers in industry, as expressed 
in interviews obtained espe- 
cially for MACHINERY. 
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LANDIS THREADING EQUIPMENES 
PERFORMANCE: 


Landis Threading Equipment q 

Will Give You 
Maximum 
Threading 


Production 


“$ s = The Landis Chaser 














Threading alloy steel studs, 28 linear 
feet are produced per hour by em- 
ploying Landis long-life chasers as 
compared with 12 linear feet by a 
prior method. Furthermore, an aver- 
age of 15 bars—more than 5 hours’ 
continuous production—are threaded 


before the chasers require regrinding. 


Send for Descriptive Booklets : 


LANDIS MACHINE COMPA 
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By REAR ADMIRAL 
HOWARD L. VICKERY, U. S. N. 
Vice-Chairman United States 
Maritime Commission, and 
Deputy Administrator War 
Shipping Administration 
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EMAND for ships in this global war is But when our path had been clearly defined in 
almost without limit. Conditions under December, 1941, the need became acute. Since 
which the United Nations have to wage then, the resources of material and manpower 

war against the Axis makes it obvious that one possessed by the United States have enabled us 
of the prime essentials of our strategy is ship- to become shipbuilders for the United Nations, 
ping. Even before the United States was drawn and vessels built in our shipyards since Pear] 
into the war, the United States Maritime Com- Harbor have had a conspicuous part in halting 
mission’s building program had been increased. the threat of the Axis powers. 


MACHINERY, December, 1943 — 133 




































>. 


KABA 
be ey it rad “es 


= : hb 
4 ‘ee Se pres ‘3 ry 
. “2 u t « . * 2 
me i ee | ™ a . ‘ +f F 
+ cy = é ’ ae ft 
% AY L “a Fi Pee = 
. SS hea. Vik Fie ; ; - : 
Vs es ae . X% vs ; 3 4 : j é 
$ a ¢ ™ i a: 


BORAT SAAS. 4 







U. S. Maritime Commission Photos 


The shipbuilding program that set so many 
records in 1942 continued to set new ones in 
1943. A tremendous challenge had been offered 
United States shipbuilders at the beginning of 
1943, when the year’s construction goal was set 
at approximately 19,000,000 tons deadweight. 
The challenge was not only to increase the con- 
struction of tonnage by much more than twice 
that built in 1942, but to expand building oper- 
ations almost to the limit of our capacity, as 
defined by the availability of materials and of 
manpower. 

More than 8,000,00 tons deadweight of new 
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THE BIGGEST SHIPBUILDING 


shipping had been built in 1942. Every ship 
construction record was broken that year, which 
witnessed the progress of the Liberty ship pro. 
gram from delivery of three vessels in January 
to eighty-two in December. While the record 
for 1942 was remarkable, it was only a fore. 
runner of the accomplishments of 1943. By J uly, 
the 1943 shipbuilding program had far exceeded 
the totals of the year before. In the first half 
of 1943, as many as 879 vessels of various kinds, 


aggregating 8,813,990 tons deadweight, were 
delivered, compared with 746 in all of 1942. 
The month of March was a milestone in the 
program. In the latter days of that month, mer- 
chant shipyards attained a national average of 
five deliveries per day; it was the first month in 
which tonnage construction passed the 1,500,000 
mark, and the first month in which Liberty ship 
deliveries exceeded 100. All these marks were 
maintained or exceeded in the third quarter. 
As September ended, 1361 ships had been de- 
livered under the 1943 program. Total tonnage 
for the nine months was 13,826,313 tons dead- 
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PROGRAM THE WORLD HAS EVER SEEN 


weight. The banner month of the year, and in 
fact of the whole program through the third 
quarter of 1943, was May. In that month, there 
were 176 vessels aggregating 1,782,836 tons 
deadweight delivered. The second best month 
was June, with 167 ships of 1,670,442 tons. 

The Liberty ship program continued in 1943 
to furnish 65 to 70 per cent of the total construc- 
tion. In the first half of the year, 608 of these 
sturdy ships were delivered, compared with 542 
in all of 1942. In the third quarter, 325 more 
were delivered, bringing the total number of 
Liberty ships to almost 1500 since the first—the 
Patrick Henry—was delivered within a few days 
after the attack on Pearl Harbor. 

Too much credit cannot be given the Liberty 
ships in this war, for they have carried a great 
responsibility. They have given unfaltering 
service to the United Nations, for they have 
sailed the seven seas in delivering lend-lease 
goods, in transporting troops and equipment to 
world battlefronts, and aiding in the invasions 
of Axis-held territory. Many of them have sur- 
vived terrific punishment from enemy raiders. 
A great share of glory in the-victory that is 
coming will fall to these vessels, which filled so 
great a need at such a critical time. 


The Liberty ship program has taught us sev- 
eral lessons. It has demonstrated that with new 
techniques of construction and proper coordina- 
tion of factory production with shipyard sched- 
ules, ships can be built on a mass production 
basis. It has shown that standardized ships can 
be built in as little as an average of twenty days 
in the regular sequence of construction, with 
some yards delivering individual ships in as 
short a time as sixteen days from keel laying. 
The methods developed will have great influence 
on the future course of shipbuilding. 

Records made in the last two years have had 
Liberty ship construction as their prime factor. 
But aside from the growth of the Merchant 
Marine in tonnage and number of ships, the pro- 
gram grew in other directions. There was more 
emphasis put on the construction of C type cargo 
vessels. The tanker program grew to greater 
proportions. And the Victory ship, which is 
planned to supersede the Liberty type eventu- 
ally, was designed and initial deliveries were 
scheduled for the spring of 1944. 

Increased construction of C type ships, the 
fine, modern. vessels. with which..the. Maritime 
Commission started its peacetime construction 
program in 1937, was hampered in the early 























part of 1942 by the lack of facilities for manu- 
facturing geared turbine propulsion equipment 
in sufficient quantity. But, due to sustained 
efforts by the Commission to remedy this situa- 
tion, new manufacturing facilities were created 
and existing ones enlarged. As the modern 
power became available in quantity, production 
of the C type ships was increased, and in the 
first three quarters of 1943, there were built 
more than twice the number built in all of 1942. 

September, 1942, was the month in which the 
Commission was able to accelerate C type con- 
struction. Ten of these vessels were delivered 
that month, eight in October, five in November, 
and twelve in December. This total of thirty- 
five is eleven more than were built in the pre- 
ceding eight months. Deliveries of C type ships 
continued to climb in 1948. March and June 
each produced nineteen. The total at the half- 
year was eighty-four, and the ensuing quarter 
produced thirty-eight more. 

Increased availability of modern propulsion 
machinery also enabled tanker construction to 


increase. Again, the half-year record of tanker 
construction in 1943 eclipsed the entire record 
of 1942 by a count of sixty-five to sixty-two. In 
the year’s third quarter, forty-five more were 
added. 

The Victory ship is also a beneficiary of the 
more abundant supply of modern propulsion 
equipment. This new vessel has been designed 
for the mass production methods developed in 
the Liberty ship program. But it will have 
greater speed, trimmer lines, and more modern 
equipment in general than the Liberty ship— 
characteristics that will make it far more adapt- 
able to the purposes of both war and peace. Its 
deadweight capacity will be about the same as 
the Liberty ship. 

The C type ships, the Victory ships, and the 
modern, high-speed tankers are the _ vessels 
around which the United States’ post-war mer- 
chant fleet will be built. By the end of 1943 we 
shall have built over 2700 vessels, with an ag- 
gregate of between twenty-seven and twenty- 
eight million tons deadweight. The course and 





THE WORLD'S BIGGEST SHIPBUILDING PROGRAM 


scope of the program in the immediate future 
will depend on the progress of the war. But 
whatever that course is, the United States will 
have, at the end of the war, a tremendous mer- 
chant fleet. 

Transition of the merchant fleet from its war 
status to peacetime commerce will be one of the 
first problems. Then, the physical rehabilitation 
of the war-torn countries undoubtedly will call 
for a good part of our shipping. Planning of our 
routes and shipping services, our maritime rela- 
tions with other nations, and related matters 
that will affect our maritime future will be 
under consideration by those who will design 
our post-war policy. 

To aid the formulation of an adequate mar- 
itime policy, suited to conditions we may expect 
in the post-war era, the Commission has estab- 
lished a Post-War Planning Committee. Its 
membership includes many of the top executives 


U. S. Maritime Commission Photo 


of the Maritime Commission and the War Ship- 
ping Administration. This committee is charged 
with initiating studies and gathering the wealth 
of information that will be required for plotting 
the course of our maritime operations under the 
changed world conditions we shall undoubtedly 
find. 

Post-war problems are far too vast and too 
intricate for the Commission alone to pass on. 
The shipping industry is dynamic, but subject 
to many influences. Therefore, an important 
part of its post-war planning will be the seeking 
of counsel and advice from those whose expe- 
rience and interests entitle them to share in 
charting the course of our Merchant Marine. 
The same application of intelligence and deter- 
mination that our shipbuilders and operators 
are showing in solving our maritime problems in 
wartime should lead them into the proper paths 
of peaceful world commerce. 
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BETHLEHEM-FAIRFIELD 


Mass Production Methods Followed in a Shipyard 
where the Motto Has Been “No Liberty without 
Victory —No Victory without Liberty Ships’ 


By CHARLES O. HERB 


HEN the day of victory finally ar- 

WW rives, the Liberty ship must be given 
generous credit for its share in main- 

taining the bridge of supplies to our far-flung 
battle areas. This ship was designed to meet an 
urgent transportation need in the greatest emer- 
gency ever confronted by the nation. Although 
comparatively slow and lacking the rakish or 
streamline appearance of the Maritime Com- 
mission’s C-ships, her design was such that mass 
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production could be carried out on a pla 
before conceived in shipbuilding. Libe 
have consequently been turned out in g 
bers within an incredibly short perj 
This fact has enabled us to consta 
our shipping tonnage in spite of 
enemy submarines. 

The biggest builder of Libey 
East Coast is the Bethlehem-] 
of the Bethlehem Steel Co., 
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Largest East-Coast Producer 


of Liberty Ships 
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1e Fabricating Shop, which is 1660 
Paid out for Progressive Production of Ship Sections 


Ons of Baltimore. This shipyard was 

e first to build a Liberty ship, and up to 
November 1 of the present year has launched a 
total of 235 vessels of this-type. They are now 
being turned out at the rate of twenty-two ships 
per month from sixteen ways. Obviously, such 
a production record could be achieved and main- 


tained only through the application of mass 
fabrication and assembly methods. In addition 
to Liberty ships, this yard has also built thirty 
of the Navy’s tank landing ships. 

Many of the methods employed in the Bethle- 


hem-Fairfield shipyard were evolved in that 
yard, while others are the result of the pooling 
of experiences with other shipbuilders. The 
rank-and-file employes have contributed many 
worthwhile manufacturing short-cuts through a 
suggestion system that has been remarkably 
successful. Every suggestion is considered by 
the Victory Production Committee, which is 
composed of representatives of management and 
labor. About 25 per cent of all suggestions are 
adopted out of a monthly average of 350, re- 
wards being given for accepted suggestions. 
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Ship sections are fabricated in a shop 2 1/2 
miles from the shipyard and transported over 
railroad tracks and by truck to storage areas in 
the shipyard, ready for quick delivery to the 
ways as required. Inner bottom sections, deck 
sections, bulkheads, etc., are cut from steel plate 
and structural shapes in the fabricating shop 
and welded together into complete assemblies 
before being loaded on the cars for delivery to 
the shipyard. The fabricating shop is 1660 feet 
long by 270 feet wide, and is divided into three 
bays that are served by overhead cranes of 86 





BETHLEHEM-FAIRFIELD 


feet span. Work flows through this shop on a 
straight-line production basis from the raw ma- 
terial stores at one end of the building to the 
outgoing railway tracks at the opposite end. 
Plates to be fabricated into the various ship 
sections are first transferred from materials 
storage to adjacent lay-out tables, where wooden 
templets are applied in conventional manner to 
indicate how the plates are to be torch cut, 
sheared, and punched. Fig. 3 shows a number 
of employes engaged in marking plates by the 
use of typical wooden templets. The plates are 
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SHIPBUILDING 


then moved farther down the shop by overhead 
cranes to oxy-acetylene burning tables, to punch- 
ing machines equipped with roller tables for 
quickly shifting the plates beneath the punch, 
and to heavy shears. Structural shapes such as 
channels and angle-irons are moved from stor- 
age to bending slabs which are located parallel 
with the burning tables but in a separate bay. 
Here the shapes are bent to templets, after they 
have been heated to a suitable temperature in 
adjacent furnaces. 

Still farther down the shop and also along one 
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side of the building outdoors are large platens 
where the cut-out plates and bent or straight 
structural shapes are assembled together by 
welding into the various ship sections. In Fig. 1 
may be seen a general view of this area of the 
shop in two of the bays. Both electric arc and 
Unionmelt welding methods are used. 

From these areas the assembled ship sections 
are loaded on open railway cars for transfer to 
the shipyard. Incidentally, isometric sketches 
are supplied for every section that goes into a 
ship for the convenience of unskilled workers 


























BETHLEHEM-FAIRFIELD— 


i fos he. VA 1 eo ere 
YS [sf soma sa ws {® =~ AT 


=a oom ao ' DEA ELTAN 





—— 





who are not adept at reading regular engineer- 
ing drawings. 

More than 3,000,000 feet of cutting is done on 
steel plates and shapes per month by means of 
oxy-acetylene torches, and of this huge amount 
only about 60,000 feet of the burning is done by 
hand torches. Radiagraph machines, such as 
seen in Fig. 2, account for approximately 
2,340,000 feet of burning, and Travograph ma- 
chines, of the type seen in Fig. 5, for approxi- 
mately 400,000 feet of cutting. In Fig. 5, two 
plates are seen at the right being simultaneously 
cut to the required outline as the tracer at the 
left follows the lines of a steel templet. 

Beamograph double-torch machines, of the 
type illustrated in Fig. 4, are widely employed 
for simultaneously cutting off the flanges of two 
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channel irons or both flanges on opposite sides 
of an I-beam, an average of 230,000 feet of cut- 
ting being done monthly by machines of this 
type. Camograph machines are extensively used 
for cutting small brackets, clips, chocks, and 
other pieces of comparatively small dimensions 
and of irregular form. These machines are pro- 
vided with an overhead steel templet, as illus- 
trated in Fig. 6, which is engaged by a magnetic 
roller that automatically moves the cutting torch 
through the desired path around the work. 

Unionmelt welding machines are employed 
not only for the flat butt-welding of deck plates 
and similar operations, but also for welding in 
the corners formed by upright shapes on flat 
plates. 

The pipe department at the fabricating shop 





LARGEST EAST-COAST PRODUCER OF LIBERTY SHIPS 


has adopted the use of structural jigs to insure 
that pipe units will fit interchangeably into a 
ship without the necessity of taking measure- 
ments on a vessel and “tailoring” the pipe to 
suit. Several of these pipe jigs are seen in 
Fig. 7. In the foreground is a jig that is used 
in fabricating the heating coil for the forward 
deep tank an the starboard side of a Liberty 
ship. This coil consists of straight lengths of 
pipe and bent U-shaped ends which are arc- 
welded to the straight lengths. The straight 
lengths are located in the jig the required dis- 
tance apart by means of steel straps, and the 
U-shaped ends are located lengthwise by the 
angle-iron frame of the jig. ’ 

With the parts thus lined up, the U-shaped 
ends and straight lengths are first tack-welded 


together, and then completely welded. The use 
of jigs for these pipe coils has saved a great 
deal of installation time, because the coils always 
fit the tanks, although the over-all allowance is 
only 3 inches. 

A similar jig is used in fabricating the heat- 
ing coil for the forward deep tank on the port 
side, and in making up the coils for settling 
tanks. This jig is about 27 feet long by 15 feet 
wide. Portions of the structural frame on some 
jigs can be dropped after the pipes have been 
tack-welded to facilitate the complete welding. 
The pipe units are given a hydrostatic test of 
500 pounds per square inch to detect any faulty 
welding before being removed from the jigs. 

Fig. 8 shows a 1000-ton Chambersburg hy- 
draulic press used for hot-pressing and cold- 
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bending operations on steel plate. At the time 
that the photograph was taken this machine was 
engaged in bending scullery plates about 15 feet 
in length by 5/16 inch thick. It performs sim- 
ilar operations on plates for fuel-oil and settling 
tanks. Stern plates and boss plates are hot- 
pressed by using heavy dies. The platen is 
raised, in bending or hot-pressing, through the 
action of five hydraulic cylinders in a pit below 
the press. 

At the shipyard the incoming fabricated sec- 
tions, as well as all other equipment required 
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for the vessels, such as engines, winches, venti- 
lating ducts, chain, and so on, are temporarily 
stored in areas set aside for the individual ship 
parts. From these areas they are transferred in 
direct flow lines to the shipways as required. 
There is never any back-tracking of material, 
and hull sections or ship units are not permitted 
to remain in storage areas for any considerable 
length of time. Through efficient planning of 
these fabricating and work-handling systems 
the time from the laying of the keel to the 
launching of the ship has been reduced from 250 
days to only 21 days. There are now 46,000 
employes in the fabricating shop and shipyard, 
a considerable percentage of which are women. 

One of the most recent time-saving develop- 
ments in the shipyard is a hydraulic jack and 
gascline-engine powered pumping unit for 
assembling stern tubes into the stern frame. 
With this equipment, a stern tube is pulled into 
place in from eight to ten minutes, whereas two 
hours and four more men were required by the 
method previously used. In preparing for this 
operation, the stern-frame bore or eye is finish- 
bored to a nominal diameter of 27.625 inches, 
and this dimension is accurately checked by 
means of inside micrometers. Then the stern 
tube is turned 0.025 inch larger in diameter than 
the eye, so as to necessitate a pulling force of 
between 50 and 75 tons in assembling. 

In the assembly, the stern-tube eye is coated 
with white lead to facilitate the operation. The 
stern tube is then lined up with the eye on the 
inside of the vessel, and the hydraulic jack is 
brought against the finished boss of the eye, as 
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seen in Fig. 9. It is held in place by a long bolt 
3 inches in diameter which extends through the 
eye and the stern tube to the first bulkhead. This 
bolt is blocked up so that it will be held central 
in the tube and eye. After the bolt has been in- 
serted through the jack, a nut is screwed on and 
tightened by applying a large wrench. A heavy 
spider on the bolt is then clamped against the 
inner end of the stern tube. Then when hydraulic 
pressure is applied to the jack from the pump- 
ing unit, the jack piston is pushed aft, as seen in 
the illustration. The bolt is pulled with the 
piston and the stern tube is advanced into the 
eye by the pressure exerted by the spider. 
After the full stroke of the jack piston has 
been attained, the pressure is released and the 
piston and spider are reset for a second applica- 
tion of pressure. This is necessary because the 
fit of the stern tube in the eye is 27 inches in 
length and the stroke of the jack is only 15 
inches. It will be seen in the illustration that 
the piston is approaching the end of its stroke. 
The jack cylinder is 9 inches in diameter, and a 
pressure of from 2000 to 6000 pounds per square 
inch, as required, is developed in the cylinder. 
A general view of the pumping equipment is 
shown in Fig. 10. It consists of a two-cycle 
reciprocating hydraulic pump, driven through 
reduction gearing from a one-cylinder gasoline 
engine. The pump was made completely from 


scrap parts. The hydraulic fluid under pressure 
is forced to the jack through 1/2-inch copper 
tubing. The pressure can be instantly varied to 
suit the progress of the stern tube assembly by 
turning a valve at the right-hand end. 


In the 








illustration, 
valve is seen watching for signals from the man 
in charge of the operation. 

The stern tubes are lined at one end with 
strips of lignum vitae, 61 inches in length, which 
are sawed and filed by hand prior to assembly, 
in order to provide close fits, as indicated in 


the attendant who operates the 


Fig. 12. This illustration shows a stern tube 
set up on a floor plate in front of a Sellers bor- 
ing, drilling, and milling machine, ready for 
boring the lignum vitae blocking. The operation 
is performed with an Underwood boring-bar, 
connected to the regular spindle of the machine 
for driving purposes. This bar is supported at 
the far end by two steadyrests, as shown in 
Fig. 11. 

The boring head, which is seen in Fig. 12, is 
fed along the bar and through the stern tube by 
means of a lead-screw ¢arried in a slot that ex- 
tends the length of the bar on one side. The 
boring head is advanced 1/32 inch with each bar 
revolution, this movement being obtained by 
tying the feed-wheel seen at the end of the bor- 
ing-bar in Fig. 11, by means of a wire, so that 
it cannot rotate with the boring-bar. 

Only one pass of the boring head is required 
to bore the lignum vitae to the specified diam- 
eter, which is 0.045 inch larger than the pro- 
peller shaft. The boring head is fitted with two 
roughing cutters and one finishing cutter, all 
ground to a sharp rake to suit the machining 
of wood. This boring operation is now per- 
formed in 1 1/2 hours, including setting-up time, 
whereas it required half a day when the opera- 
tion was performed in a lathe. 


MACHINERY, December, 1943 —145 





JOSHUA HENDY NOW 
for Faster 


Pacific Coast Co 
Days and which 
ing Reciprocating 


Fig. 1. Huge Hobbing Machine for Cutting 

the Teeth of Big Reduction Gears for Marine 

Turbines; Gears 15 Feet in Diameter can be 
Handled by This Equipment 

















AKES TURBINES 
Merchant Ships 


Workman Applying a Micrometer to Check the 
Diameter Shroud Strips on a High-pressure Spindle 


during the last three years as the home 

of the Joshua Hendy Iron Works, which 
achieved the amazing record of building one- 
third of all the triple-expansion reciprocating 
steam engines that drive the approximately 1600 
Liberty ships afloat today. This record is the 
more remarkable when it is considered that the 
concern, starting with only 60 employes in 1940, 
now employs more than 7000 workers, recruited 
largely from farm-hands, fruit pickers, and 
clerks, In spite of the handicap of being able 
to hire only a comparatively small percentage of 
skilled workers, the concern became the coun- 
try’s largest builder of marine engines. 


S: NYVALE, California, has become noted 


The reciprocating steam engines were turned 
out by the “Iron Men of Hendy” at the rate of 
thirty-five EC-2’s and twenty naval frigate en- 
gines per month during the past year, which is 
an indication of the progressiveness of the man- 
agement, because in the last war the concern 
required twenty-five months to build a total of 
eleven engines of similar type. 

With the decision of the United States Mar- 
itime Commission to gradually change from the 
building of Liberty ships to the construction of 
the faster Victory ships as soon as industry 
could turn out turbines and Diesel engines in 
sufficient quantities, the Hendy concern was 
commissioned to add a turbine shop to its 




















already expanded plant. This shop has pro- 
duced a considerable number of 4000-H.P. tur- 
bines for driving C-1 cargo vessels. It is now 
starting on an order for 8500-H.P. turbines for 
C-3 passenger-cargo ships, and is tooling to com- 
mence work on 6000-H.P. turbines for propelling 
the new Victory ships. In addition, the shop is 
engaged in manufacturing 300-kilowatt turbines 
and reduction gear units for turbo-generator 
sets which supply power for lighting, pumping, 
driving winches, and other auxiliary-power pur- 
poses aboard ship. 

To provide the necessary manufacturing facil- 
ities, this shop was equipped with the most 
modern machine tools obtainable, of which a 
considerable number are the largest of their 
type west of the Mississippi River, and some of 
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them the biggest in the country. Fig. 1, for 
example, shows a Muir gear-hobbing machine 
which will accommodate gears up to 15 feet in 
diameter. This machine is seen engaged im 
rough-hobbing teeth of 6 normal diametral pitch 
on a bull gear 104.614 inches outside diameter 
for a C-1 turbine drive. The face width of each 
helix is 14 inches. 

Gears of this type have 594 teeth, each of 
which must be so accurately cut that the pitch 
circle does not run out more than 0.0005 inch, 
and the helical angle of the teeth must be held 
to 0.001 inch per foot or less. Between the two 
helices, the thickness of teeth must not valy 
more than plus or minus 0.0005 inch. Such ac 
curacy necessitates extreme caution while the 
tooth-cutting operations are in progress. Once 
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a cut has been started, the machine is never 
stopped until the operation has been completed. 
If the regular power supply should fail at any 
time, there is provision for immediately driving 
the machine from storage batteries. 

After the teeth of the bottom gear of a set 
have been rough-hobbed to a left-hand helix, 
teeth are roughed out to a right-hand helix on 
the top gear. Then the teeth of both gears 
are finish-hobbed in succession. The procedure, 
however, varies with the type of gear being cut. 
Hobs 8 inches in diameter by 8 inches long are 
used in roughing, and they are believed to be 
the largest hobs ever employed on this type of 
work. A view of the roughing hob and the cut- 
ter-head is seen in Fig. 3. One cut is taken in 


rough-hobbing and one cut in finishing. A hob 
3 3/4 inches in diameter by 4 1/4 inches long is 
used for the finishing cut. It takes eighteen days 
of twenty-four hours each for roughing and 
finishing both gears of a set on this machine. 

In the rough-hobbing operation on teeth of 
6 normal diametral pitch, the cut is taken to a 
depth of 0.385 inch, which leaves 0.016 inch of 
stock to be removed from the bottom of the teeth 
in finishing. Slightly more stock is taken from 
the sides of the teeth. The room in which this 
machine is installed is provided with air-condi- 
tioning equipment to insure that the tempera- 
ture can be maintained closely during the com- 
plete cutting of both gears of a set. 

One of the special features of this machine 
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that is not generally available on gear-hobbers 
is a change-gear box that enables any prime 
number of teeth to be cut around a gear with- 
out providing special gears in the drive. The 
column of the machine is adjustable along the 
bed for varying the distance from the center of 
the work-table to the center of the hob-spindle. 
The height from the floor to the top of the col- 
umn is approximately 20 feet. 

An ingenious counterbalancing device relieves 
the table from the weight of the heavy fixture 
and the gear set being machined. These, to- 
gether, sometimes weigh as much as 52,000 
pounds. The counterbalancing device, which is 
built on the principle of a scale beam, reduces 
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the actual weight on the bed-ways to less than 
the weight of the table itself. A brake band ex- 
tending completely around the table eliminates 
any tendency to chatter. 

Gears up to 160 inches in diameter can be cut 
considerably faster on a big Gould & Eberhardt 
double-head hobbing machine. This machine ac- 
commodates the bull gears for C-3 ship turbines, 
which are 147 inches in diameter. The 104.6- 
inch gears are rough- and finish-hobbed com- 
plete within nine days, this comparatively rapid 
time being possible by using two hobs simultane- 
ously for cutting the two gears of a set in both 
roughing and finishing. The feed of one head is 
always in the opposite direction to that of the 
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other, and may be toward or away from the cen- 
ter of the two gears. The table of this hobber 
runs on a tapered roller bearing of 62 inches 
outside diameter. Oil pressure provides suffi- 
cient lift to the work-table to compensate for 
the load of the work and fixture, thereby re- 
ducing the friction on the annular ways and 
also decreasing the load on the index worms and 
gears. 

Another Gould & Eberhardt hobber of the 
same double-head design but of smaller capacity 
is seen in Fig. 2 engaged in cutting the helical 
teeth on gears approximately 75 inches in diam- 
eter. These teeth are of 7 normal diametral 
pitch, and there are 500 teeth around each gear. 
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Hobs 4 inches in diameter by 4 inches long are 
used. These gears are roughed and finished in 
four days. Smaller machines of single-head de- 
sign are used for producing the pinions that 
mesh with the bull gears of turbine drives. 
Before the large bull gears arrive at the gear- 
hobbers, they are turned to the specified diam- 
eter within plus or minus 0.002 inch on the 
Fitchburg 200-inch single-purpose lathe illus- 
trated in Fig. 4, and are also faced on the same 
machine. Two tool carriages at the front of the 
lathe provide for simultaneously turning both 
gears of a two-gear set. There is a third carriage 
at the rear which may be applied for taking ad- 
ditional cuts simultaneously, as for example, in 
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taking facing cuts at the same time that the 
turning is being done. 

Because of the heavy weight of the bull gears 
and their shafts, which is sometimes as much as 
20,000 pounds, the gear-shafts are supported on 
steadyrests at each end during this lathe oper- 
ation. Attached to the steadyrests are brackets 
which support dial indicators that ride on the 
gear-shaft during an operation to give a con- 
stant check of concentric rotation. The bull gears 
are fabricated by welding steel plates together. 

A huge Craven planer ordinarily used for fin- 
ishing large cylinders and casings for turbines 
is shown in Figs. 5 and 7. At the time that the 
photographs were taken the planer happened to 
be working on a heavy bed casting for a recipro- 
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cating steam engine. The table of this planer is 
15 feet wide by 33 feet long, and weighs approxi- 
mately 48 tons. This heavy weight is carried on 
four flat bed-ways, each about 8 inches wide. 
Castings up to 13 feet in height and 17 feet in 
width can be accommodated under the cross-rail. 
There are four tool-heads on the cross-rail, three 
of which are seen in use in Fig. 5. There are 
also side-heads on the two columns of the planer. 

A gear-case for the turbine drive for a C-1 
cargo vessel is seen being bored in Fig. 9 by a 
large Giddings & Lewis horizontal drilling, mill- 
ing, and boring machine. This machine employs 
a 7-inch boring-bar. It is shown engaged in 
finishing a bore 26 1/2 inches in diameter by 
17 1/8 inches deep. A facing cut is also taken 
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across the bottom of the bore and on the outside 
flange. On work of this type the bores are cus- 
tomarily held to the specified diameter within a 
total tolerance of 0.001 inch. 

This boring mill is of the floor type, and is 
mounted along one side of a floor-plate approxi- 
mately 20 feet square, which is large enough to 
accommodate the biggest work assigned to the 
machine. The outboard column is mounted on a 
bed that can be located anywhere on the floor- 
plate to suit the job by using an overhead crane. 

A King vertical boring mill with a swing of 
120 inches is shown in Fig. 6 employed in facing 
the lower half of the low-pressure cylinder cas- 
ing for a C-1 turbine. Cuts up to 1/2 inch in 
depth are taken by the two rail-heads, the cuts 





being interrupted at several points around the 
casing due to the irregular contour of the flange. 
These casings are machined on both ends by the 
same machine. 

In Fig. 8 a Fitchburg horizontal boring mill 
is being used for boring the completé low-pres- 
sure cylinder casing for a C-1 turbine. At the 
beginning of the operation, the shaft bearing'at 
the opposite end of the casing to that seen is first 
bored to size, and a bronze.bushing is then fitted 
into the bore for supporting the far end of the 
boring-bar during the rest of the operation. 

The next step is to bore the shaft bearing at 
the near end of the casing, as shown, after which 
a series of circular surfaces on the inside of the 
casing @re machined to diameters as large as 54 
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inches. For these large-diameter. boring cuts, 
the tools are mounted on large spider type heads 
fastened on the boring-bar. The boring-bar is 
7 inches in diameter. Cuts are taken by feeding 
the bar through the work. 

Gear-cases for the 300-kilowatt turbines are 
bored on a table type Giddings & Lewis boring, 
drilling, and milling machine equipped with a 
fixture that insures close maintenance of the 
center-to-center distance between the bores for 
two shafts. A view of this fixture is shown in 
Fig. 10. At the time that the photograph was 
taken, one-half of the casing had been removed 
to give a view of the boring-bar and cutters. 
When the operation is in progress, the top half 
of the casing is also in place so that all bearings 
are machined around a complete circle. 

All the bearings for either of the two shafts 
are bored simultaneously and accurately in line, 
due to the fact that the boring-bar is held in 
bushings that are locked in bearings on the fix- 
ture. When the bearings for one shaft have been 
finished, the boring-bar with its bushings is 
transferred to the other locating bearings of the 
fixture, which line it up automatically for ma- 
chining the bearings for the second shaft of the 
turbine casing. The drive from the spindle of 
the boring mill to the boring-bar is transmitted 
through a universal coupling which compensates 
for any minor misalignment between the bar 
and the spindle. Thus, the accuracy of the oper- 
ation depends entirely upon the fixture, rather 
than upon the care taken by the operator in ad- 
justing the positions of the work-table and the 
boring spindle. 
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In this operation, the casing bores are finished 
to nominal diameters of 6 and 7 inches within 
a tolerance of plus or minus 0.001 inch. The 
cutter-bar is.run at 44 R.P.M. and fed at the 
rate of 0.042 inch per revolution. Tungsten- 
carbide tipped tools are employed. 

In Fig. 11, the bottom half of a cylinder casing 
for a 300-kilowatt turbine is being faced while 
mounted in a fixture that is also designed for 
holding the long boring-bar accurately in line 
with the work. The facing cut is taken by a tool 
held in a bar that is fed outward with each revo- 
lution through the action of a star feed. 

More important than the facing cut, however, 
are the boring and turning cuts taken in the 
same set-up. An inside bore is finished to 23 
inches diameter for a length of approximately 
12 inches within plus 0.002 inch, minus nothing. 
In addition, a shoulder is accurately turned be- 
tween the two surfaces seen being faced. The 
connection between the tool-bar and the machine 
spindle, in this case also, is through a universal 
coupling. 

A Bullard vertical turret lathe tooled up for 
a series of tapered and straight facing cuts and 
turning and boring cuts is illustrated in Fig. 12. 
The operation is performed on_ single-row 
action wheels to which turbine blades are later 
assembled. The wheels are carbon-steel forg- 
ings. The sides of these wheels are tapered from 
the flat face around the rim to the central hub. 

The tapered surface on either side is ma- 
chined by feeding the side-head across the work 
under the control of a cam mounted on one of 
the turret faces, as illustrated. A counterweight 
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connected to the side-head keeps a roller mount- 
ed on the tool-head in contact with the cam, so 
that the side-head moves up or down as the roller 
is moved across the cam. A carbide-tipped tool is 
used in facing. The flat side surface near the 
outside of the wheel is also faced in this opera- 
tion, and the hub is faced to length. In addition, 
the upper half of the wheel rim is turned. 

This is the second operation on the action 
wheel, the opposite side having been finished in 
a similar set-up, except that the groove for the 
turbine blades was also roughed out in the first 
operation. This groove is later finished on a 
lathe. 

In Fig. 13 is shown a special fixture devised 
for machining generator rocker-ring brackets to 
a large radius on another Bullard vertical turret 
lathe. Twelve brackets are mounted around the 
large circular fixture at one time. A recess is 
turned in each bracket to a depth of 3/16 inch 
for a width of 3 inches. Two tools are used in 
the turret, one for cutting away most of the 
stock from the recesses, and the other for turn- 
ing square corners at the top and bottom of the 
recesses. 

A machine built by the Fitchburg Engineer- 
ing Corporation for milling blade locking slots 
on high-pressure spindles is illustrated in Fig. 
14. These slots are laid out in staggered relation 
te each other around the spindle before the latter 
is brought to the machine. The spindle is sup- 
ported in heavy vees, and is turned in these bear- 
ings to bring each slot to the proper height with 
respect to the 3/8-inch end-mill that takes the 
cut. The cutter-head is mounted on a heavy car- 


riage, which is moved along the machine bed to 
line up the end-mill for cutting through the suc- 
cessive blade “rings.” The carriage is also fed 
during the actual milling of each slot. 

The high output of the reciprocating-engine 
shop was attained through the adoption of un- 
usual mass production methods. One practice 
that facilitates accurate machining of large cast- 
ings and permits almost continuous running of 
expensive machine tools is to set up the castings 
accurately on large plates before they are deliv- 
ered to the machine tool. These plates are con- 
structed to be mounted in a fixed position on the 
table of the particular machines on which oper- 
ations are to be performed. The castings are set 
up on these plates in a separate department at 
one end of the shop by skilled machinists, and 
laid out ready for transfer to a machine as soon 
as the job on that machine has been completed. 
Thus, machine tools are idle only during the 
short time required to remove a set-up plate 
holding a finished part and substitute another 
set-up plate with a rough casting. In fact, due 
to the use of these set-up plates, large machine 
tools are actually running over 96 per cent of 
the time. 

A typical operation is shown in Fig. 15 in 
which a high-pressure cylinder for a Vickers en- 
gine is being machined in the piston and valve 
bores. Flanges on the outside of the casting 
are also faced. The casting is mounted on a 
typical set-up plate about 5 feet square by 8 
inches high. Links attached to the plate are 
provided with large holes to facilitate handling 
the loaded plate with an overhead crane. 
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Unusual Methods Developed to Meet Production Problems 
in a Pacific Coast Yard that has Gained Recognition for 


Versatility in Building 


AR contracts totalling more than a 

VW billion dollars have given the Consol- 
idated Steel Corporation, Ltd., an 

eminent position among the nation’s shipbuild- 


ing companies. Ships of many different types 
have been constructed in Consolidated yards— 
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Many Types of Ships 


more types, it is believed, than have been built 
by any other similar company. These ships in- 
clude C-1 cargo and passenger ships, destroyers, 
destroyer escort vessels, mechanized landing 
craft, frigates, barges, transports, and hospital 
ships. Work has recently been started on a num- 











Fig. 1. Lifting an Aft 


Section of a_ Frigate 
from the Jig in which 
It was Sub-assembled, 
Ready for Transfer to a 
Shipway to be Welded 


into a Complete Hull 


ber of combat transports of an entirely new 
design for the United States Maritime Commis- 
sion and the United States Navy. Up until 
November first of this year, a grand total of 
479 vessels had been launched from Consolidated 
ways—a remarkable record for a period of only 
two and one-third years. 

The manufacturing facilities of this company 
consist of a steel fabricating plant and three 
shipyards in the environs of Los Angeles, and a 
fourth shipyard and a steel fabricating sub- 
sidiary in Texas. Vessels of large tonnage, such 
as the C-1 cargo ships, are constructed at the 
95-acre Wilmington yard, and the combat trans- 
ports will be built there. This yard, however, 
also has several ways for the construction of 
frigates, which are fast, light versions of a de- 
Stroyer designed especially for anti-submarine 
warfare. 

Plates and shapes for ships built on the 
Wilmington ways are sheared, punched, torch- 
cut, and sub-assembled by welding in fabricating 
Shops of the Maywood plant, and transported 
several miles by truck to the shipyard for build- 
ing into larger assemblies and complete vessels. 




















Most of the sub-assembly work at the shipyard 
is performed outdoors in an area directly in line 
with and adjacent to the shipways. 

Frigate sections are assembled in large jigs 
built up of structural shapes, and are transferred 
to the ways by jib cranes or truck-drawn dollies. 
The jigs insure interchangeability of large ship 
sections, such as the aft section seen in Fig. 1 
being lifted from its jig. This section weighs 
approximately 30 tons. Sections such as this are 
welded together on the shipways to form the 
entire hull of a vessel. Tanks, fore peaks, aft 
peak sections, and inner bottoms for C type 
vessels are also fabricated in jigs. 

Each jig is provided with a water level gage 
which is connected to a water system that holds 
the water at a predetermined height with respect 
to graduations on the gage. The height of ref- 
erence lines on various vertical members of the 
jig can be readily checked by simply attaching 
a hose to the water system and extending the 
hose to the respective reference lines, since the 
water will overflow from the open hose end at 
the exact height of the gage reading. Adjust- 
ments can then be made to insure jig accuracy. 
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Quite a few operations around the shipyard 
involve the use of equipment devised to meet 
special needs. For example, Fig. 2 shows an 
oxy-acetylene machine designed for cutting pipe 
either at a true right angle to the axis or at an 
angle to receive electrode deposit in welding 
operations. The oxy-acetylene head is mounted 
on a large gear segment, as may also be seen in 
Fig. 3, which revolves completely around a cir- 
cular track that is clamped in a stationary posi- 
tion on the pipe being cut. This circular track 
is not a complete circle, having an open space 
larger than the diameter of the pipe so that the 
track can be slipped over the pipe. The gear 
segment is long enough to span the gap. 

After the outfit has been set up on a pipe and 
the oxy-acetylene torch properly adjusted, the 
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gear segment, with the cutting head, is driven 
around the track at any desired speed by the 
operation of a rheostat-controlled motor of 1/4 
H.P. The drive from the motor to the gear seg- 
ment is through reduction gearing and two pin- 
ions. Several sizes of this machine have been 
built to accommodate pipe of different diameters. 

Equipment developed for performing rough- 
boring and facing operations outdoors on stern- 
frame castings is illustrated in Fig. 4. The 
rough-boring operation is performed on the 
stern-tube fit by employing a large boring-bar 
that is driven by a pneumatic drill in the man- 
ner shown, although a facing operation was 
actually in progress when the photograph was 
taken. Power is transmitted from the pneumatic 
drill to the boring-bar through reduction gear- 








158 — December, 1943 


AT CONSOLIDATED 


ing, which cuts down the drill speed of about 
100 R.P.M. to 2 1/2 R.P.M. of the boring-bar. 
Steadyrests bolted to both ends of the stern 
frame provide adequate support for the tool-bar. 

In boring operations, the boring head is fed 
through the stern frame by the indexing of a 
star-wheel, which actuates a lead-screw con- 
nected to the boring head a prescribed amount 
for each revolution of the bar. A star-feed is 
also used in taking the facing cut. 

Finish-boring of the stern-tube fit is per- 
formed after the stern frame has been installed 
on the ship and after all welding and riveting 
on the aft section of the hull have been com- 
pleted. Thus, the operation is not performed 
until all possible distortion of the hull due to 
welding and riveting has taken place. 
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The finish-boring is performed with portable 
equipment such as illustrated in Fig. 5, which is 
bolted to brackets tack-welded to the under 
side of the ship. The boring-bar is accurately 
aligned for the operation with a steel wire that 
is extended horizontally from the lineshaft bear- 
ings in the engine room. In actual boring, the 
head is advanced through the stern-tube fit by 
the action of a star-feed. This unit also is driven 
by a pneumatic drill, as seen at the left-hand end 
of the illustration, which transmits its power 
through reduction gearing to one end of the 
boring-bar. 

The accuracy of this boring operation can be 
realized from the fact that although the line- 
shaft of a C-1 ship weighs between 40 and 50 
tons, it is so well balanced when installed that 
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it can be turned over with the propeller by one 
man. The stern-tube fit must be finished to the 
specified diameter within 0.002 inch. The illys- 
tration shows an operation being performed on 
the stern frame of a frigate, frigates being 
equipped with two propellers. 

In Fig. 7 is shown a LeBlond lathe of 68 
inches swing being used for turning a propeller 
shaft for a C-1 cargo ship. The shaft is turned 
the entire length to diameters that are held to 
size within 0.005 inch. The taper fit being fin- 
ished at the time that the photograph was taken 
must be true within a closer tolerance, however, 
and this fit is checked by coating with Prussian 
blue and setting gages on it. Threads are cut 
at one end to a diameter of 11 inches, four 
threads per inch of U. S. Standard form. A 
bronze bushing 16 feet 6 inches in length which 
had been shrunk on this shaft after it had been 
turned is also machined in this lathe. The lathe 
has a bed 50 feet in length. 

Several special machines have been designed 
for operations on large rudder castings. These 
machines are so grouped that they can all be ap- 
plied on a rudder after it has once been set up. 
Two of them can be seen in Fig. 6. The machine 
seen extending along the right bores all three 
gudgeons and several holes in shorter bosses 
simultaneously. These boring cuts are taken by 
tools held in slots that extend through the bor- 
ing-bar. The bar is fed lengthwise to carry the 
cutters through the bosses through the action of 
a separate unit not seen in the illustration. 

Facing heads of a split design are mounted 
on the boring-bar upon the completion of the 
boring cuts for taking facing cuts across the 
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various bosses. A close-up view of one of these 
facing heads is shown in Fig. 8. Wide-faced 
cutter blades mounted on this head enable the 
operation to be performed without any radial 
movement of the blades. There is also a took 
head of a clapper-box design, which is used fot 
machining clearance in back of one of the 
gudgeon bosses. 

Another boring-bar is employed to cut a taper’ 
in each gudgeon hole. This bar is equipped with 
a tool-holder mounted on a slide that moves 
along a tapered bar. As the tool-holder is fed 
along the slide by a lead-screw, the tool is auto- 
matically fed radially for finishing the bore to 
the specified ‘taper. 

At the end of the rudder seen in the fore- 
ground in Fig. 6, there is a separate machine 
with a carriage that is fed along a bed to carry 
either face-milling cutters or a fly cutter across 
the casting, as seen in Fig. 9. When equipped 
with a small-diameter face mill, this machine is 
also used for cutting a keyway across the end of 
the casting. 

Operations in the building of ships in this 
shipyard have been speeded up greatly by estab- 
lishing standard operation times for every pro- 
duction job. Some of the results obtained through 
this practice have been startling. Investigations 
showed, for instance, that riveters were fre- 
quently held up by not having sufficient work to 
keep them busy, and that they frequently lacked 
adequate supervision. By correcting such defi- 
ciencies, the cost of riveting has been reduced 
to one-third of the original cost per rivet. The 
establishment of standard procedures has also 
been very effective on all other operations. 
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WO-CYCLE Diesel engines have been 
supplied in large numbers by the Nord- 
berg Mfg. Co. for propelling the ships 

that are carrying troops and supplies to battle 
areas the world around. Many of the new ships 
that have been constructed for the United States 
Maritime Commission, as well as for the Navy, 
in recent years have been fitted out with this 


type of propulsion equipment. For example, an 
imposing number of C-1 cargo vessels have been 
provided with Nordberg six-cylinder Diesel en- 
gines rated at 2000 normal shaft horsepower at 
225 R.P.M. Two of these engines are installed 
in one vessel for driving a single propeller, 
through electric couplings and a gear reduction 
set, at a speed of 90 R.P.M. The cylinders of 
this engine have a bore of 21 1/2 inches, and the 
piston has a stroke of 29 inches. 

C-2 cargo ships built for the Maritime Com- 
mission have been equipped with nine-cylinder 
engines that develop 3000 normal shaft horse- 
power at 225 R.P.M. Two of these engines, 
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also, are installed in a shi 
peller at 93 R.P.M., either 
hydraulic couplings and a ge 
The cylinders of these engines 
inches in diameter and the strok 

Because of the satisfactory pe} 
these engines in service, the compa 
given an order to build a large 6000 no 
horsepower Diesel engine for the ne 
Victory ‘ship. The cylinders of this eng 
bored to a diameter of 29 inches, the pf 
stroke is 40 inches, and the crankshaft will 8 
at 160 R.P.M. The engine is direct-connect 
to the propeller. The company is looking for 
ward to the building of a substantial number of 
these large Diesel engines for new Victory ships 
which will soon be under construction in a num- a 
ber of shipyards. ; 

The production capacity of the Nordberg plant 
has been widely expanded in the last few years 
to enable it to meet the demands of our unpre- 
cedented shipbuilding program. Several new 
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By CHARLES O. HERB 


buildings were erected and fitted out with the 
latest types of machine tools. 

Two imposing machine tools are the Mack- 
intosh-Hemphill crankshaft turning lathe illus- 
trated in Fig. 1 and the Beloit crankpin turning 
lathe shown in Fig. 3. The Mackintosh-Hemphill 
lathe is now used for finish-turning and polish- 
ing the main bearings of crankshafts. This lathe 
has a swing of 84 inches, and takes shafts up to 
50 feet long between centers. There are two 
carriages to enable cuts to be taken simultane- 
ously on opposite ends of the crankshaft. The 
crankshaft is usually supported at two points by 
heavy steadyrests that are adjustable vertically. 

On the crankshaft shown, the main bearings 
were machined to a nominal diameter of 17 























. Finish-turning the Main Bearings 
gsel-engine Crankshaft on an En- 
shich Swings Work up to 84 
er by 50 Feet in Length 


inches within plus or minus 0.001 inch. The 
main bearings must be in line from one end of 
the crankshaft to the other. Crankshafts are 
received at the plant rough-turned, and about 
3/8 inch on the diameter is removed from the 
main bearings and crankpins in finishing. The 
finish-turn cuts on bearings are taken with a 
broad-face gooseneck tool about 2 inches wide, 
which is applied with the cutting edge down, as 
shown in Fig. 2. The crankshaft is, of course, 
revolved in a counter-clockwise direction. The 
cheeks of the crank arms adjacent to the main 
bearings are also finish-faced while the crank- 
shaft is in this lathe. 

The Beloit lathe used in finish-turning the 
crankpins is built with two tool-heads that re- 
volve around the stationary crankshaft, as seen 
in Fig. 3. Part of the crankpin is machined as 
the tool-head moves from left to right and the 
remaining portion as the head travels from right 
to left. This 72-inch crankpin lathe is one of the 
largest, if not the largest, in the country. 











In Fig. 5 is shown an Ingersoll planer type 
milling machine having a table 48 feet long and 
a bed 100 feet long. Work up to 12 feet wide 
can be handled between the columns and up to 
12 feet high under the cross-rail. This machine 
is used for slab-milling operations on the top, 
bottom, and ends of the big Diesel-engine bed- 
plates and for boring the crankshaft bearings. 
The illustration shows the boring operation in 
progress. The boring head is equipped with five 
tungsten-carbide cutters set to machine to a 
diameter of 17 inches. 

The bed seen on the machine was cast in two 
sections. It was necessary to mill the ends of 
these sections on the same machine before they 
were bolted together. The total length of the 
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assembled bed is 40 feet. Face mills up to 24 
inches in diameter are used in finishing pads on 
the top and bottom of these engine beds. 

A Cincinnati Bickford radial drilling machine 
is seen in Fig. 4 mounted on a truck that runs 
in tracks embedded in the floor to facilitate a 
series of drilling, reaming and back-facing oper- 
ations on engine beds. Jig plates fastened to 
dowel-holes in the bed are used to insure accu- 
rate location of the holes produced with the jig 
plate in three different positions along the bed. 
The particular jig plate seen in use has thirty- 
six drill bushings and is employed for drilling 
the holes for all eight columns later to be assem- 
bled on the bed. 

There are six cored holes around each crank- 
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shaft bearing to be drilled, reamed, and back- 
faced. Two of these holes are 4 inches in diam- 
eter and have a total length of 23 inches. There 
are cored recesses between the finished sections 
of these holes. The four remaining holes are 
2 inches in diameter by 11 inches long, with 
cored pockets between two finished ends. Other 
holes produced with the aid of this jig plate range 
from 1 15/16 to 2 1/4 inches in diameter. 

In Fig. 6 is shown a Carlton radial drilling 
machine of considerably larger size than the ma- 
chine just described, which is used for similar 
operations on bed castings. This machine has 
an arm 10 feet long and a column high enough 
so that the arm can be raised until the bottom 
end of the spindle is 10 feet above the floor. The 
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column is 26 inches in diameter. This radial 
drilling machine is mounted on a bed which is 
equipped with heavy wheels that run along a 
floor track. 

Crankpin bearing boxes, which are later 
assembled to the ends of connecting-rods, are 
being bored three at a time in the operation 
shown in Fig. 7. This operation is performed 
on a Giddings & Lewis horizontal boring, drill- 
ing, and milling machine equipped with a tool- 
bar on which three cutter-heads are mounted. 
The bearing-box halves are assembled before 
being brought to this machine, and are located 
on fixtures which insure accurate finishing in 
relation to the surface on which the boxes are 
to be mounted on the connecting-rods. 
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The bearing boxes are bored straight through 
in this set-up, and a circular recess is also bored 
around the center of the boxes for locking the 
babbitt that is to be poured in the bearings. Two 
cutters are used on each head. After the babbitt 
has been cast, the tearing boxes are returned to 
this boring mill for finish-machining. 

The piston-pin bearings of three connecting- 
rods are being simultaneously bored by a Gid- 
dings & Lewis horizontal boring, drilling, and 
milling machine in Fig. 9. For this operation, 
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the ends of the connecting-rods to which the 
crankpin bearing boxes will be attached are 
mounted on the vertical face of a heavy fixture 
at the back end of the table. Near the front end 
of the table the arms of the connecting-rods are 
accurately seated in ar.other fixture and clamped 
to insure correct alignment and concentricity of 
the bearings with the boring-bar. 

In Fig. 8, a cylinder block for a 21 1/2-inch 
bore engine is seen being bored on a Niles 
vertical boring mill to receive a liner. Two fits 
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are machined at the top and bottom of the cyl- 
inder block and two additional fits near the 
middle. The four sides of the block are later 
faced on the same machine while mounted hori- 
zontally on a fixture that can be indexed to bring 
each side uppermost for the facing cut. 

Fig. 10 shows a Libby turret lathe being used 
for rough-turning a piston that is held at one 
end by the jaws of the headstock chuck and at 
the other end by an adapter mounted on one of 
the turret faces. This adapter is free to revolve 








with the work. Provision has been made, how- 
ever, for supporting the right-hand end of the 
piston in a steadyrest, so as to enable a boring 
cut to be taken simultaneously with turning cuts. 
After the pistons have been finish-turned, 
they are ground to size in the large Norton cyl- 
indrical grinder shown in Fig. 11, which has a 
swing of 32 inches and a capacity of 15 feet be- 
tween centers. In this operation, the piston is 
driven by a dog on the faceplate, which revolves 
around a stationary work-holding member. 
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Oil-holes 3/4 inch in diameter are drilled 
through 39 1/2 inches of solid metal in the arms 
of crankshafts by. means of the special step 
crilling machine developed by Nordberg, which 
is shown in Fig. 12. This machine is called the 
“Woodpecker” because of its operating principle. 
The drill head of the machine is fed back and 
forth intermittently by hydraulic means from 
the start of an operation until the hole has been 
drilled to the required depth. Each time the drill 
moves forward it advances 9/16 inch farther 
than the previous time. At the end of each 
stroke, the drill is withdrawn completely from 
the hole to permit all the chips to be ejected be- 
fore it again enters the hole on the next stroke. 

Each time that the head is advanced, it trav- 
erses rapidly until the drill reaches the point 
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where it left off on the preceding stroke. Then 
the drill is fed at a slow rate for slightly more 
than 9/16 inch. The oil-holes are drilled from 
each main bearing to the middle of both adjoin- 
ing crankpins, and they are joined in the center 
of the crankpins by similar oil-holes drilled 
from the next main bearing. This means that 
joining oil-holes are drilled at opposite angles to 
each other. The drilling machine is mounted at 
the drilling angle on a truck which runs on floor 
tracks. After all oil-holes have been drilled in 
one direction, the crankshaft is reversed on its 
stands to permit drilling the holes in the oppo- 
site direction without changing the seating of 
the machine on its truck. 

At the start of each operation, a jig is clamped 
on the main bearing, as illustrated, to insure 
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accurate location of the oil-hole. The truck on 
which the drilling machine is mounted is clamped 
to the floor rails after the drill has been located, 
so as to prevent any truck movement during the 
operation. The hydraulic cylinder that actuates 
the drill head is mounted midway between the 
bedways of the drilling machine. 

Piston-pins, are produced from solid bars of 
steel 12 3/8 inches in diameter. The first opera- 
tion after the stock has been cut from long bars 
consists of turning, drilling, and boring. This 
operation is performed on a Libby turret lathe. 
From this machine the piston-pins are trans- 
ferred to the DoAll sawing machine illustrated 
in Fig. 13, where four segments of stock are cut 
off the ends, as indicated by the piston-pin seen 
resting on boxes at the front of the machine. 
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The piston-pins are mounted in a fixture for the 
sawing operation, so as to insure that all cuts 
will be taken in proper relation to each other. 

This fixture is mounted on the machine table 
so as to position the work for successive cuts. 
Accurate location in each position is insured by 
entering locking pins on opposite sides of the 
fixture into dowel-holes on the table slide. In 
cutting off two of the segments, cuts about 4 
inches in length are taken along the piston-pin, 
and about 2 1/2 inches in length crosswise. Be- 
fore this machine was installed, it was the prac- 
tice to remove the stock on the ends of the pis- 
ton-pins by shaping. 

In the final operation, the piston-pins are 
ground to their nominal size within plus or 
minus 0.0005 inch. 























Wartime Activity at 
PUSEY AND JONES 


HE Pusey & Jones Corporation—the first 
yard in the United States to launch an 


iron-hull sailing vessel (the Mehlon Betts, 
in 1848)—has had a long and illustrious career 
in the shipbuilding field. Among the nation’s 
first shipbuilders to gain distinction as construc- 
tors of successful America cup defenders, Pusey 
& Jones built the famous metal-hull sailing sloop 
Volunteer, which beat the British challenger 
Thistle in the closely contested International 
Series of 1887 off Sandy Hook. The Volunteer 
was the predecessor to a galaxy of steam yachts 
built by the firm in the nineties and up to World 
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War I, following which the firm’s yacht-building 
era was climaxed by the larger type Diese] 
yachts, now serving as converted military ships 
in the Naval and Coast Guard Services. 

With a background of sound engineering and 
quality production dating back to the naval ma- 
chinery built during the Civil War for fighting 
craft, it was logical that the firm should engage 
in building military vessels, commencing in 1908 
with the army mine planter type for the War 
Department and later producing the more com- 
plicated sea-going hopper dredges to the exact- 
ing requirements of the U. S. Army engineers. 
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Side-way Launching of a 

7500-ton Cargo Carrier 

at the Pusey & Jones 
Shipyard 


The firm also gained prominence through the 
design and construction of the country’s fastest 
coastal freighters, the 19 1/2-knot, 5000-H.P. 
Quaker and Cavalier. This was in 1938, and 
made an apt prelude to the corporation’s sea- 
going cargo-carrier program, which commenced 
@ year later. 

Today, the Pusey & Jones Corporation is con- 
tinuing this program on a much larger schedule 
through its construction of numerous 413-foot, 
7500-ton, C1-A’ type Maritime Commission 
cargo-passenger ships, which are 4400-H.P. 
turbine-driven naval auxiliaries of peacetime 
conception and a part of the Commission’s long- 
term program. Despite having but two side- 
launching ways, the firm is delivering these 
craft, as the year closes, on an average of 
Seventy-seven days ahead of the specified dates. 


The side-launching ways were employed at 
this shipyard, which is located on the Christina 
River, because they could be designed to permit 
the construction of 500-foot vessels having a 65- 
foot breadth. This would have been impossible 
with end-launching ways on the same property. 
The new side-launching ways are served by 45- 
ton gantry cranes and other modern facilities. 

A cargo merchant ship in its early stages of 
construction at this yard is shown in Fig. 1, 
where seven prefabricated inner-bottom sections 
have been laid in place. Close by, a super- 
structure enclosure, representing the lower part 
of a three-deck house, is being pre-erected as 
shown in Fig. 2. When finished, it will be lifted 
aboard ship for main-deck connections and ulti- 
mate outfitting. An inner-bottom section can be 
seen under construction in the middle distance. 











A combination of welding and riveting is em- 
ployed in the construction of these ships. This 
is illustrated by the view of the ship stern assem- 
bly shown in Fig. 3. Here the shell plates are 
held in place by bolts preparatory to riveting 
the cant frames and lapped seams. The butts of 
the shell plates are welded in order to provide 
a smooth continuous exterior surface. 

In Fig. 4 is shown the boring: of the aft end 
of a stern tube for one of these cargo carriers. 
This bore is 22 inches in diameter and about 
5 1/2 feet long. The total length of the tube is 
nearly 16 feet. The operation is being performed 
on a Niles-Bement-Pond lathe with a 38-foot bed. 

A large proportion of the Kingsbury thrust 
bearings manufactured in this country for ships 
of all types is produced in the Pusey & Jones 
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yard. In Fig. 5, the babbitted surfaces of a 
32 1/2-inch Kingsbury bearing are being bored 
on a Sellers horizontal boring mill to a diameter 
of 14 1/4 inches. 

The bottom surface of a cast-steel base ring 
for a 32 1/2-inch Kingsbury bearing is seen 
being faced on a Bullard 50-inch vertical turret 
lathe in Fig. 6. The first operation on this piece 
is to rough- and finish-turn the outside diameter, 
and the second operation is to rough- and finish- 
bore the inside diameter. After facing the top, 
the work is rechucked in an inverted position, 
the bottom faced off, and a smaller outside diam- 
eter finish-turned, as shown in the illustration. 
A high-speed steel cutting tool is employed for 
this operation, and the cut is taken at a speed 
of 60 feet per minute with a feed of 1/32 inch. 
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WO years ago the man- 
agement of Sun Ship- 
building & Dry Dock Co. 


saw the opportunity of placing 
colored men in the field of 
skilled crafts when the United 
States Maritime Commission 
requested that eight more ways 
be added to its plant to build 
some special cargo ships. With 
a small number of colored men 
already working at skilled and 
semi-skilled work, the concern 
felt that with proper training, 
other colored men could handle 
the work in all crafts in ship- 
building. 

With the Selective Service 
making large inroads on the 
working force, and with many 
unskilled colored men avail- 
able in the area, this move has 
materially aided in keeping the 
ships sliding down the ways in 
Chester, Pa. 

The No. 4 yard was planned 
to be manned solely by negroes 
who would be trained to per- 
form all the work required in 
building modern merchant vessels. At first there 
was to be white supervision—foremen, assistant 
foremen and leaders—but eventually these would 
be replaced as individual negroes demonstrated 
their ability to take over the supervisory duties. 

There were difficulties at first, of course. Many 
of them arose out of prejudice. Thus, some white 
workmen didn’t believe the negro had the ability 
to absorb in a short time the kind of training 
necessary for performing the various skilled jobs 
in shipbuilding. Fortunately there were already 
in the employ of the concern a small number of 
negro workmen in skilled and semi-skilled crafts, 
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as well as a large number of negro workmen in 
the so-called laboring department, performing 
such duties as sweeping, cleaning, etc. They had 
been around the Sun plant long enough to know 
something about shipbuilding and the various 
operations involved. These men were given the 
first opportunity for training and instruction in 


the various crafts. They went to school during 
off hours, and worked alongside white men in 
the three yards then in operation to learn the 
various skilled and semi-skilled jobs involved in 
ship construction. 

As soon as the new yard was far enough along 
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and between one and two thousand negroes were 
trained sufficiently, they were transferred to the 
new No. 4 yard to work on a skeleton basis. 
Many others followed. Thus the employment of 
colored workers in the Sun shipyards rose from 
around 2000 in june, 1942, to about 7000 in 
December, 1942, and to approximately 13,000 in 
August, 1943. About 60 per cent of these are 
employed in the new No. 4 yard. The remainder 
are working side by side with white workers in 
the other three yards. 

This training program has made it possible to 
meet the critical labor shortage throughout the 


By HOLBROOK L. HORTON 


Here is Concrete Evidence of an 
Outstanding Accomplishment in the 
Field of Job Training. Starting from 
Scratch with Only a Few White 
Foremen and Leaders, Sun Ship has 
Manned an Entire New Shipyard 
with Over 7000 Trained Workers 
Taken from the Ranks of Unskilled 
Negro Labor. These Negroes have 
been Taught to Build Merchant Ships 
from Bow to Stern, from Keel to Stack 
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entire plant. Even more significant than the rise 
in colored employment, however, has been the 
opening of opportunities to negroes in all of 
the skilled trades required in shipbuilding. In the 
words of John G. Pew, Sr., president of Sun 
Shipbuilding & Dry Dock Co.: 

“Enlightened industry everywhere has come 
to recognize the vitally important part that the 
great reservoir of negro labor can play. In the 
case of the Sun Shipbuilding Co. we have gone 
a bit further and have opened a shipyard cover- 
ing acres of ground with eight shipways in 
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which opportunity is being offered colored men 
for service in shipbuilding crafts, opportunities 
never before opened to them on such a wholesale 
basis. These men receive not comparable but 
equal wages, such as may be paid men for per- 
forming similar tasks anywhere else in the plant. 

“Our ‘hirings’ of colored labor have gone con- 
siderably beyond the usual percentages, it will 
be noted, and have opened the way for trained 
men to enter upon employments with upgraded 
opportunity as to promotion and wages. It isa 
satisfaction to say that we are greatly pleased 
with the fine, loyal, and cooperative services 
being rendered by these colored employes. They 
are making good.”’ 

One of the reasons for the initial success of 
this project was undoubtedly the exceedingly 
competent all-negro personnel organization 
which the management set up in the new yard 
under the supervision of Dr. Emmett J. Scott, a 
leading negro educator and former secretary to 
Booker T. Washington. All of the negro appli- 
cants are interviewed and hired or rejected 
in this. personnel office completely staffed by 
negroes. 

Two of Dr. Scott’s assistants, “Brud” Hol- 
land, all-American football star in 1938 and 
holder of a master’s degree in Sociology from 
Cornell University, and Lucius Robertson, an 
ordained minister, are located in an office right 
in the middle of the yard, where they are easily 
accessible to those who have a grievance. These 
two men have done much to build up the self- 
confidence and sense of responsibility of their 
fellow workers. 
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Much credit, however, must go to the negroes 
themselves, who, in case after case, have risen 
to the opportunity presented, have studied in the 
classes provided after working hours. and have 
worked their way up to more and more difficult 
jobs requiring considerable skill. Most important 
of all, they have overcome the prejudice and 
disbelief in the minds of some who felt that they 
were not equal to the opportunities presented. 
In the machine shop, for example, there are 
about 250 operators, of whom 55 or 60 are sec- 
ond-class machinists, trained at the Sun yards. 

In Fig. 1, a young negro, formerly a laborer, 
who has been in the yard about a year and has 
been promoted to a second-class machinist, is 
making the complete lay-out of an engine-room 
gage board from the blueprint shown. The com- 
pleted boiler-room board standing at the left 
was machined and assembled in this shop. Fig. 2 
shows an operator, who less than a year previous 
was a laborer, engaged in drilling stee] pads for 
a tank lifting I-beam. 

Negro women are also proving to be skillful 
and fast workers on certain types of operations. 
The operator of the Gorton engraving machine 
shown in Fig. 3 is one of the most rapid in the 
plant on this type of machine. Less than a year 
ago she was working as a domestic servant. An- 
other negro woman is shown in Fig. 4 setting 
the change-gears of a Landis bolt-threading 
machine in preparation for threading the eye- 
bolt for a cargo port door. 

In the forge shop, negro workers have been 
found both capable and willing. Fig. 5 shows a 
large davit being forged to shape under a 
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3ement-Niles steam forging hammer. The man 

engaged in turning the bar is the leader of the 
crew that performs this operation, and is rated 
as a first-class forger. 

In Fig. 6, a large composite weldment consist- 
ing of a cofferdam, two fuel-oil settling tanks, 
ammunition chambers, and a section of the am- 
munition chamber hoist is being welded close 
to a shipway by a group of men and women 
welders. 

In addition to the jobs mentioned, negro work- 
men are actively engaged on vessels under con- 
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struction as ship fitters, chippers and corkers, 
erectors, regulators, welders, carpenters, stage 
builders, painters, burners, and riggers. 

It is probably too early to draw any final con- 
clusions from this new venture, but certain facts 
already seem to be evident: For one thing, 
negroes can be trained to do jobs requiring con- 
siderable skill and can make good progress in 
training. In many cases where the negro does 
not advance as fast as the white worker, it seems 
to be due to the fact that in the beginning he 
lacks initiative. This may well be the result of 
previous experience, when he was always told 
exactly what to do. One of the hardest things 
for a negro to learn is that he must do his own 
job and planning. Then, too, it has been found 
necessary to convince the negro that a sincere 
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effort is being made to help him and to train 
him. Because of his own experience and that 
of his race, his inclination is to accept anything 
concerning his progress or welfare with reserve. 

It is realized that the negro cannot be con- 
verted by a brief training course and an oppor- 
tunity for advancement from a truck driver, a 
porter, or an agricultural worker to a skilled 
and efficient shipbuilder in four or five months, 
or even a year. Yet in the face of many diffi- 
culties, the Sun Ship management believes that 
these negro employes show a new attitude and 
an awakened sense of responsibility which they 
did not have before. Dr. Scott, “Brud” Holland, 
and Lucius Robertson are convinced of the ven- 
ture’s ultimate success, while admitting the host 
of problems still to be overcome. 
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Government Employes Should Set 
Example in Conservation 


Industry and individuals are constantly being 
asked by the Government not to make long- 
distance telephone calls unless absolutely neces- 
sary; not to use the telegraph service if a letter 
will serve the purpose; not to do any unneces- 
sary travel by plane, railroad, or bus; and to 
conserve paper to the utmost extent. 

This is as it should be. We are engaged in a 
serious emergency—in a war, the winning of 
which will require the utmost effort and the 
saving and conservation of all our resources; 
but the Government should set a good example. 
Washington authorities and bureaus and the 
Government offices scattered throughout the 
country should do exactly what they ask indus- 
try and the public to do. 

Every industrial concern handling war con- 
tracts knows how many unnecessary long- 
distance telephone calls are made by men em- 
ployed by Government bureaus. They can point 
to lengthy telegrams sent in cases where a let- 
ter would have done just as well, and to the 
enormous amount of paper used by Government 
agencies in issuing apparently unnecessary bul- 
letins, regulations, and publications of doubtful 
value. 

Travel could be greatly curtailed by the men 
in these Government agencies. In many in- 
stances, on the smallest pretext, men in Gov- 
ernment employ take a plane or a train to a 
distant point when personal visits are not 
essential. 

It is everybody’s duty to do all that can be 
done to aid the war effort; and on the whole, 
the American people are doing a good job in 
that respect. But it would be much easier to 
do all these things cheerfully if there were not 
so many examples of Government waste of the 
very resources that the rest of us are expected 
to conserve. 


* * * 


Industrial Belting Made from 
Synthetic Rubber 


Volume production of industrial belting made 
from synthetic rubber has been started at the 
Passaic, N. J., plant of the United States Rub- 
ber Co., Rockefeller Center, New York City. 
Synthetic rubber belting will alleviate the short- 
age of transmission and conveyor belting that 
threatened industry when the sources of natural 
tubber were shut off from this country. Cotton 
fabric, made in various weights, forms the base 
of the product. The synthetic rubber is forced 
Into the pores of the fabric, and the material 
is then subjected to a vulcanizing process. 


A Notable Salvaging and 
Reclaiming Job 


More than three hundred damaged cast-steel 
car couplers are being reclaimed and put back 
into service each month by the Erie Railroad 
through a new process of welding and normal- 
izing that is being applied at the company’s 
Meadville reclamation plant. The new process 
was developed after exhaustive research and 
tests. It has been approved by the Mechanical 
Division of the Association of American Rail- 
roads. Since every unit reclaimed weighs 280 
pounds, the reclamation program saves nearly 
85,000 pounds of metal every month. 

After the welding, the couplers are normal- 
ized in an automatic heat-controlled furnace. It 
is this normalizing that makes the reclaimed 
material suitable for further use. The furnace 
is of the car type, 6 feet 6 inches wide by 12 feet 
long, heated by eight oil burners. The door is 
3 feet 6 inches high. Forty-five welded couplers 
stand vertically on the car floor and fill the oven. 
The heat is turned on “low” and then gradually 
brought up to 1600 degrees F., taking two hours 
to reach this temperature. The heat is held at 
from 1500 to 1600 degrees F. for one hour and 
forty-five minutes; it is then shut off and the 
couplers removed and allowed to cool in still air, 
free from drafts or rain. 


* * * 


Trade Restrictions between the States 


In a publication called Trundle Talks, George 
T. Trundle, Jr., calls attention to the tendency 
of many states in the Union to set up trade 
barriers between the states in the form of tariff 
duties. Mr. Trundle points out that it seems 
strange that, although every economist knows 
what shackles the multiplicity of tariff walls 
have placed upon economic progress in Europe, 
we have, nevertheless, begun in this country to 
build up exactly the same sort of barriers be- 
tween the various states. This is the more re- 
markable since the Constitution of the United 
States is fairly explicit upon the point that the 
states cannot impose import duties. 

Some states have what is known as the “use 
tax” on equipment that is bought outside of the 
state. This, of course, is simply another name 
for a tariff duty. One state imposes a tariff on 
imports of liquor, and at least one state has 
made a determined effort to impose a tariff on 
cigarettes bought in another state. Several 
states impose a tariff on gasoline when it is 
carried in the tank of an automobile or truck 
across the border. These are symptoms of a 
serious economic disease that is bred by eco- 
nomic ignorance. | 
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The one thing for which this war is being 
fought is to preserve democratic institutions— 
the rights and the freedom of the individual as 
against the state. To that end, we must win the 
war, because our enemies who have destroyed 
the freedom of the individual in their own coun- 
tries are bent upon doing the same to all nations 
that they are able to conquer. 

While we are exerting every effort toward 
the one purpose of winning the war, it is well 
for us to recognize that our democratic institu- 
tions are endangered from inside our own coun- 
try, as well as from the outside. It is important 
for us to realize that this attack from the inside 
is more subtle than that from without, because 
it is operating under 
the cloak of free- 
dom. It uses all the 
names and slogans 
of freedom, while 
at the same time, 
denying to the individual some of his most ele- 
mentary rights. 

A prominent business executive recently said: 
“We need to remind ourselves that political and 
economic freedom has not shown itself in his- 
tory to be an especially hardy perennial; it 
needs special vigilance and care to enable it to 
thrive.” In other words, if industrial employers 
and employes alike want to continue to carry on 
their work, upon which the very cornerstone of 
our civilization rests, with that individual free- 
dom and independence that have characterized 
the past history of this country, they must be 
constantly on the alert, resisting the forces that 
are trying to deprive them of their individual 
rights and liberties. 

The present tendencies toward encroachment 
on these liberties originate with both Govern- 
ment and labor leaders. Government takes upon 
itself to deprive business and industry of its 
age-old natural rights, and Government and 
labor leaders both prescribe the action that must 
be followed by the individual worker. 

High public officials have already hinted at 
the continuance of the operation of Government 
controls of business and industry after the war. 
Political as well as economic freedom wi!l be 
only a word, and not a fact, if most people are 
to be dependent upon a bureaucratic government 


Freedom of Enterprise, 
the First Requisite of 
a Free People 
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for their economic existence. After the war, 
do we want to remain a nation of free men— 
free to shape our business and work according 
to our own wishes, so long as we do not encroach 
upon the equal rights of other men to make their 
own decisions? Or do 
we want to be a 
nation for which all 
the plans and deci- 
sions are made by a 
central government, 
the members of which can neither have the 
knowledge, the ability, nor the broad vision equal 
to the composite judgment of the millions of 
men and women who constitute America? 


Do We Want to Have 


Government Bureaus 
Direct Industry ? 


* * * 


There is much talk about the scarcity of labor 
and the need for greater production to meet the 
requirements of the Armed Services. In this 
connection, it should be pointed out that Gov- 
ernment red tape is the cause of a great waste 
of time and effort on the part of executives and 
other men holding managerial positions in man- 
ufacturing plants throughout the country. Time 
that could well be de- 
voted to more impor- 
tant problems of man- 
agement is taken in fill- 
ing out an endless num- 
ber of questionnaires 
and reports requested by the various Govern- 
ment departments, boards, and agencies. 

Industry also finds itself hampered by Gov- 
ernment regulations that are confusing and 
susceptible of varying interpretation. One ex- 
ample that may be mentioned is the so-called 
“wage stabilization order.’”’ Some manufacturers 
say that this has created so much confusion that 
no one actually knows what his rights or lin- 
itations are. The order has not controlled in- 
creases in prices or wages to any appreciable 
extent, and therefore has not been very effective 
in counteracting inflation; but it has created a 
most difficult wage and salary administration 
problem. Any attempt to operate conscientiously 
under not clearly defined regulations takes the 
time of men who could use their efforts to much 
better purpose for promoting war production. 


Industry Asks for 
Less Red Tape and 
Clear Regulations 
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How to Secure Fine Surfaces 


by Grinding 


By the Late H. J. WILLS 
and H. J. INGRAM, Engineer 
The Carborundum Co., Niagara Falls, N. Y 


Seventh of a Series of Articles Covering the Factors 

that Govern Fine Surface Quality and the Means by 

which This Quality Can be Obtained—The Present 
Article Deals with Wheel Truing Operations 


production of fine surface quality by grind- 

ing and the methods and equipment em- 
ployed to insure fine quality surfaces on different 
materials finished by grinding under quantity 
production conditions have been discussed in 
the preceding articles in this series. The dis- 
cussion is continued in this article, with special 
consideration of the correct procedure in truing 
grinding wheels. 

While either a diamond or an abrasive wheel 
can be used for both dressing and truing the 
face of a grinding wheel that is to be employed 
in fine grinding, it is important to remember 
that the two operations of truing and dressing 
have entirely different aims. 


Tr factors that control or influence the 


Wheel Dressing and Truing Operations 


Dressing is employed for the purpose of 
changing or restoring the cutting action of the 
wheel, whereas truing serves to make the wheel 
face concentric with its mount or spindle, to 
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Fig. 2. (Left) Grinding Wheel Contour Truing 

Tool which Permits Diamond to be Mounted so 

that it Faces Either to the Right or to the Left. 

Fig. 3. (Right) Two Dish-shaped Grinding 

Wheels Arranged for Either Internal or Ex- 
ternal Corner Grinding 





Fig. |. Part Ground to Irregular Shape in Single 
Plunge Cut of Wide-faced Wheel Trued to the 
Required Profile 


make the face parallel with the axis, or to form 
the face to a taper or other contour. 

When a wheel is dressed, it is also to some 
extent trued. However, a wheel may be per- 
fectly trued for its purpose, and yet the cutting 
surface may not be properly dressed. When this 
happens, as it often does, it is necessary to fol- 
low the truing with a dressing operation. In 
truing, as in dressing, it is poor practice to at- 
tempt to true a wheel of finer than 220 grit that 
has developed a taper or has become rounded, 
by bringing the tool into contact with the wheel 
either at the side or at the highest part. In such 
cases, it is preferable to bring the truing tool 
almost to the highest part of the wheel face and 
then start the in-feed at 0.001 inch per pass. 
This will prevent gouging, wheel marks, and 
damage to the truing tool. 


Truing Wheels with and without Coolants 


Many of the precautions given for dressing 
wheels apply equally to truing. Thus, if a grind- 
ing wheel is used without coolant, it should be 
trued without a coolant and vice versa. To pre- 
vent scratches caused by particles of abrasive 
that have been crushed into the wheel face, 
usually by a diamond that is too dull, the wheel 
face should be scrubbed, after truing, with a 
stiff brush, using plenty of water. 
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Wheels should be trued at specified intervals. 
The truing should be done at the rotative and 
traversing speeds at which the wheel will oper- 
ate when grinding. Unless a square corner is 
to be ground on the work, the wheel should have 
its edges rounded off with an abrasive stick or 
diamond, followed by a piece of aluminum-oxide 
cloth or paper, to avoid a dragging edge effect, 
to prevent the edges from being chipped, and 
to eliminate feed lines on the work. 

While it is usually necessary to dress the sides 
of a straight wheel when the sides are used for 
grinding, as when grinding to a shoulder on a 
crankshaft, it is undesirable to remove material 
from the sides of a wheel solely for truing, since 
this rapidly reduces the thickness of the wheel. 
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Fig. 4. Set-up for Truing Face of Grinding 
Wheel to Shape Shown at A, Fig. 10 


A wheel thus reduced in thickness 
must be discarded while still of the 
proper diameter, merely because 
the thickness has been decreased to 
a point where the production rate 
is unduly reduced. 

Side truing is most likely to be 
done when forming a radius on the 
edge of a wheel either to prevent 
dragging or for use in grinding to 
a filleted shoulder. It is more eco- 
nomical and equally effective, when 
the radius becomes too large, to 
reduce the radius by truing the 
face of the wheel rather than the 
sides. 

Only sharp diamonds should be 
used in truing; otherwise the de- 
sired cutting effect will not be 
achieved and faulty surfaces will result. This 
is especially essential when forming thin edges 
or sharp corners on wheels used for thread 
grinding, on wheels for grinding V-shaped con- 
tours in work such as sheaves for V-belts, or 
on the faces of wheels that are to be used for 
grinding to a shoulder of a shaft in an angular 
wheel-head. 

It is poor practice to use a dull truing 
diamond on any wheel face, and it may be ex- 
tremely expensive to use one in this condition 
on wheels having thin contours, because a dull , 
diamond must be applied with heavy pressure | 
to penetrate the wheel. The pressure thus ap- | 
plied may easily be too great for the thin edge 
to stand, with the result that the wheel will be 
chipped or broken. 

In truing thin-edged wheels, the 
best practice is to start the truing 
cut at the weakest part, which is 
usually the extreme edge of the 
periphery, and then continue truing 
toward the arbor. 

In grinding a complicated part 
like that shown in Fig. 1, it is well 
to investigate the possibility of do- 
ing the work in a single plunge cut 
with one wide-faced wheel. The 
part illustrated was ground in this 
way, a departure from the practice 
employed until quite recently. 
Formerly, at least two wheels 
would have been used, one with a 
half-round face and one with 4a 
square edge and a straight corner. 
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Fig. 5. Truing Device Used to True Grind- 
ing Wheel to Shape Shown at B, Fig. 10 















Fig. 6. Tool with Two Diamonds Used for 
Truing Wheel to Shape Seen at C, Fig. 10 


The improvement in diamond tru- 
ing tools during recent years has 
made feasible the truing of ex- 
tremely complicated contours on 
wide-faced wheels. Half-round con- 
tours can be ground with stand- 
ard wheels, which are available in 
various widths. However, as these 
wheels wear, it is necessary to true 
their faces in order to attain the 
desired contours. 

Truing a wheel to form a square 
inside or internal corner presents 
no difficulties; but truing a wheel 
to grind a square outside corner is 
not so easily accomplished. Several 
methods and types of tools have 
been developed for this purpose. 
In the writers’ opinion, however, 
all of these, with the possible exception of one, 
have serious disadvantages. 

Two of the methods require large expensive 
diamonds, which must be held in long holders 
in order to reach into the sharp corner. With 
both types, the excessive overhang of the holder 
prevents the tool from being held firmly, and 
as a result, vibration is more than likely to 
occur, which may cause the stone to break or, 
at best, result in an unsatisfactory truing job. 
With one type of truing tool, it is impossible to 
turn or reposition the diamond in the holder so 
that a sharp point or edge will always do the 
truing. It is necessary to have the stone reset 
after only a few truings in this type of holder. 

A third method employs an expensive tool 
with a diamond which must be 
lapped to a square-cornered shape. 
This truing stone does not tend to 
vibrate, because it is held firmly 
close to the wheel. Lapping this 
type of stone, however, is an ex- 
pensive operation, and has the dis- 
advantage that the lapping removes 
the skin or hardest part of the 
stone, so that the stone wears away 
more rapidly. 

In the writers’ opinion, the only 
satisfactory tool for truing a square 
inside corner on the wheel is the 
one shown in Fig. 2, which permits 
the diamond tool to be mounted in 
either of two positions, facing 
to the left or to the right, thus en- 
abling advantage to be taken of 


Fig. 7. Truing Equipment for Forming Two 
Wheels to Contours Shown at D, Fig. 10 





the cleavage planes of the diamond in either set- 
ting. Another advantage of this tool is that the 
stone is mounted close to the holder shank; 
with this arrangement, there is little danger of 
troublesome vibration. 

It is possible to grind outside and inside corn- 
ers to a sharp edge on external and internal 
surfaces by means of two wheels arranged as 
shown in Fig. 3. By using two wheels in this 
way, no difficulty is experienced in dressing, 
truing, and setting the wheels for grinding 
sharp corners. Either two dish-shaped grinding 
wheels or two straight wheels that have been 
trued to a slight offset can be used. In either 
case, only truing of the kind used in straight- 
wheel work is employed. 
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In truing wheels for either con- 
vex or concave precision radii 
grinding it is, of course, essential 
that the truing be done with a 
radius truing device. It is also pos- 
sible to secure specially designed 
truing devices for forming compli- 
cated profiles on wide-faced wheels. 
By so doing, it is often possible to 
obtain results from a plain cylindri- 
cal grinder that would otherwise 
call for a special single-purpose 
machine. For example, a gun man- 
ufacturer increased the production 
of the grinding operation on gun 
controls tremendously by using a 
wheel with an 11-inch face on a 
plain hydraulic grinder, and truing 
the wide face of the wheel so as to 
grind eight tapered diameters at 
the same time. 


Fig. 8. (Left) Two-wheel Set-up being 
Trued to Shapes Indicated at E, Fig, 19 


Fig. 9. (Below) Set-up Employing Profile 
Bar for Truing Face of Wheel to Shape 
Shown at F, Fig. 10 


An airplane piston is being relief- 
ground successfully on the left- 
hand side of a 12-inch wheel face 
which is profiled for the relief- 
grinding operation. The table is 
then traversed to the right and the 
right-hand side of the wheel face is 
used for circle-grinding the piston. 
The device shown in Fig. 4 is used 
to true the wheel face to the shape 
shown at A, Fig. 10, for grinding 
two diameters and a taper. In Fig. 
5 is shown a radial truing device 
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Fig. 10. Profiles of Grinding Wheel Faces Produced he Truing Fixtures Shown in Figs. 4 to 9 
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used to form the wheel for radius grinding op- 
erations on an airplane propeller shaft, as shown 
at B, Fig. 10. 

Time is saved in grinding simultaneously the 
journal and adjacent thrust bearing of a uni- 
versal spider by employing the wheel shown in 
Fig. 6. Two diamonds are used in the device 
employed for truing the wheel used in this oper- 
ation. One diamond is located at the side of 
the truing bar and one at the end to provide 
means for forming a wheel to the shape shown 
at C, Fig. 10. 

In Fig. 7 is shown the equipment for truing 
two wheels of different diameters and shapes as 
shown at D, Fig. 10, with a combination profile 
and right-angle truing device. The forward 
movement of the device is used in combination 
with the profile bar. 

To grind the cylindrical and tapered surfaces 
of a small crank used in airplanes to the correct 
diameter and bevel, it is necessary to use two 


wheels having the shapes indicated at FE, Fig. 10. 
Both wheels are trued by means of the device 
shown in Fig. 8, which can be swiveled to any 
required angle. 

To form-grind an airplane engine part to a 
given diameter with radius-formed and shoulder 
surfaces, the wheel is trued with a device like 
the one shown in Fig. 9. With this arrange- 
ment, the truing diamond is guided by a profile 
bar in forming the wheel to the shape indicated 
at F, Fig. 10. 

A profile bar or cam is usually desirable when 
it is necessary to form a contour on a wheel face 
at frequent intervals, since it saves time as com- 
pared with the hand-truing method and insures 
that the form will be accurately reproduced each 
time. In using this type of truing device, the 
tool pivot should be kept tight, so as to prevent 
the wheel from being gouged by the truing tool 
and insure that the wheel will be formed to the 
exact contour of the templet. 





Milling Threads on One End of an Armature Shaft for the Electric Motor 


of a Diesel-electric Industrial Locomotive at the Erie Plant of the General 


Electric Co. 


The Threads are being Milled to a Diameter of 3 1/8 Inches, 
Eight Threads per Inch, for a Tight Fitting Pinion Nut. 
Performed on a Pratt & Whitney Thread Milling Machine. 


The Operation is 
The Armature 


Shaft is Slightly over 4 Feet in Length, and has a Maximum Diameter of 
6 Inches 
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Production 


N the first installment of this series of ar- 
| ticles, published in September MACHINERY, 

the broad classifications of stampings were 
reviewed and an outline was given of the kinds 
of materials generally used for stampings. 
The second installment, published in October 
MACHINERY, covered details of stamping de- 
sign. The present article continues the discus- 
sion of this subject. 


Drawn or Formed Notched Parts 


When notches are required in stampings, they 
should be so designed as to eliminate additional 
operations, in order to simplify manufacture. 
Since in drawn or formed parts the metal flows 
to such an extent that any notch put into the 
blank or sheet before drawing or forming may 
cause the stamping to break, tear, or distort, it 
is usually better not to notch until after the 
stamping is completely drawn or formed. There 
are, of course, exceptions, depending on the de- 
sign of the stamping and on the location of the 
notches. 

If the notches are close to the edges of the 
flanges and are not in the drawn portion, a die 
can be built to notch and trim while the piece 
is in the shape it assumes as a result of the first 
draw (see Fig. 30). Then it can be notched and 
trimmed, as indicated in Fig. 31. This opera- 
tion is followed by a redraw to give the piece 
the required depth and to bring the notches in 
the flanges into the required position, as in 
Fig. 32. 

In such cases, developments and try-outs to 
insure the correct final notch location usually 
have to be made to allow for metal flow, as the 
metal flow is not always predictable, depending 
upon the shape and character of the drawn 
part. Designers who are not familiar with 
practice of this kind should discuss the design 
with the stamping manufacturer and try to lo- 
cate notches and holes in such positions that 
extra operations and extra dies—such as may 
be required if the notches or holes have to be 
made after the final draw—are avoided. 
Notches in straight channels, angles, curls, 
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Design of Stampings to Facilitate 


By RALPH A. WAGNER, Chief Tool Designer 
Consolidated Aircraft Corporation, San Diego, Calif. 


Detailed Data on the Design of Stampings for Quantity 
Production, Types of Stampings Made, Materials Used, 
and Die Design Suggestions—Third Article of a Series 


double folds, or bends can be put in by two 
methods. In the first, which is most generally 
used, notching is done “‘in the flat,” as indicated 
in Fig. 33. The material is usually sheared to 
size, if the edges are square, and then notched; 
if holes are required, it is pierced, after which 
bending, forming, or folding operations are 
performed. 

For large quantity production, where extra 
die cost is offset by reducing the number of in- 
dividual notching, trimming, or perforating op- 
erations, dies are designed to combine as many 
of these flat sheet operations as possible; but 
for small quantity production, where a high die 
cost is not justified, the designer should consider 
the shape and size of the notches required with 
regard to some fabricating company’s standard 
dies. This may require more operations to 
manufacture the stampings, raising the piece 
price slightly, but it keeps the die cost for notch- 
ing at a minimum. 

In designing for this type of production, the 
notches and holes should be kept well away from 
any bend lines, if possible. At the edge of the 
piece and away from bend lines, notches may 
not be affected by the forming; but any holes 
or notches that are near the bends (Figs. 34 
and 35) may cause weakness at these points, 
and result in bent or distorted flanges, or in 
holes or notches that are distorted. Tolerances 
of not less than 1/64 to 1/32 inch should be 
specified to allow for variations in the location 
of holes and notches in formed parts, as there 
are bound to be variations which are difficult or 
impossible to hold within narrower limits. 

The second method—notching after forming 
—is a more accurate one, but usually involves 
greater die cost. If notches are required to run 
through the bend line of a formed stamping, 
the latter is set up on an angle, as in Fig. 35, 
and both flanges are notched in one operation. 
This, of course, cuts the edges of the notch at 
an angle to the flanges—that is, parallel to the 
motion of the punch—and an allowance may 
have to be made to provide clearance for any 
unit to be assembled where the notches come. 

When a notch comes at a corner or a corner 












les 


has to be sheared off at the edge of a bend, as 
in an angle or a channel, Fig. 36, true forming 
is difficult, as the metal tends to pucker at the 
pend, especially if heavy gage metal is used and 
if the forming is done after shearing or notch- 
ing. In such cases, it is much better to keep 
the notch or shear line away from the bend, as 
in Fig. 37, or to form before shearing. The shear 


or notch is preferably kept beyond the point 


where the radius of the bend starts. 


Sometimes drawings show the shear or notch 
in such position as to leave a mitered edge 
throughout the thickness of the material, even 
though this may not be necessary. In this case, 
the estimator has to figure on machining the 
edge (at considerably increased and perhaps 
unnecessary extra cost), as shearing at an angle 
is not feasible. 

Holes are pierced in stampings by one or more 
of the following methods: 




















OPERATION No. 1 
DRAW PART WAY 








FIG. 30 




















OPERATION No. 2 
NOTCH AND TRIM 





FIG. 31 














OPERATION No. 3 
REDRAW 








FIG. 32 








MAY PULL OUT OF SHAPE IF NOTCHED IN THE FLAT 
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SECTION A-A 
FIG. 34 


FIG. 33 





FIG. 35 








CENTER LINE OF BEND ne 
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METAL PUCKERS START OF NOTCH AT INSIDE OF METAL 


FIG. 36 


START NOTCH ABOVE 
CENTER LINE OF RADIUS 














Fig. 30. Appearance of Part after First Draw. Fig. 31. Appearance of Part after it is Notched and Trimmed. 

Fig. 32. Final Appearance of Part after it has been Redrawn to the Required Depth. Fig. 33. Notching “in 

the Flat” and Bending afterward. Figs. 34 and 35. Holes Located at a Bend are Generally to be Avoided; 

but when Required, the Formed Stamping may be Set at an Angle, as in Fig. 35, for Notching. Fig.- 36. If 

Possible, Metal should Not be Sheared off at an Angle to the Bottom of a Channel; it is Better to Notch as 
Shown in Fig. 37 
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DISTANCE BETWEEN OUTSIDE EDGE 
OF METAL AND HOLE 
A 
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Le EDGE DISTANCE BETWEEN HOLES 
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EDGE OF HOLE TO BE AT LEAST 
TWO TIMES STOCK THICKNESS FROM 
CENTER LINE OF RADIUS OR BEND LINE 
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FIG. 39 




















Figs. 38 and 39. Illustrations Showing Mini- 
mum Distance that Holes Should be Located 
from Edges or Bends 


(a) Perforating in the flat, in conjunction 
with blanking. This is known as “blanking and 
perforating.” 

(b) Perforating in flat square-sheared blanks, 
which may or may not be formed later. 

(c) Perforating after the stamping is com- 
pletely formed or drawn. 

(d) Perforating in conjunction with trim- 
ming, commonly termed a “perforating and 
trimming” operation. 

(e) Drop-punch method, which usually in- 
volves using a jig made of strap steel, welded 
or screwed securely together with bushings of 
the correct hole size, properly located. The jig 
is made to fit around the blank, which is clamped 
in place. It is then placed over a stock die unit 
having a punch arranged to drop into the bush- 
ing of the jig, which locates the punch before 
the press is tripped and the hole perforated. One 
hole is perforated at a time. 

(f) Another method of perforating one hole 
at a time is sometimes applied in light gage 
metal that has undergone a drawing or forming 
operation, during which locating “blisters” or 
indentations are made in those positions where 
the punch is subsequently to perforate a hole. 
A pin or finder having a cone-shaped insert is 
arranged to locate the metal protrusions which 
act as “finders” for the hole centers. The centers 
are placed over an inverted punch having a tip 
to match the finder, and when the hole is per- 
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forated, the slug moves upward into the die and 
finally finds its way into a container. No jig jg 
required. 

Although these methods of piercing holes do 
not directly concern the designer of the stamp- 
ing, a knowledge of them may well affect over. 
all costs, since the die cost is affected by the 
method chosen. When no die is required or a 
stock die can be used, die costs may be lowered, 
but over-all cost may not be decreased, as the 
process may be slower than when a special die 
is employed. 

Obviously, the first and fourth methods, (a) 
and (d), are lowest in cost, since the perforat- 
ing is combined with other operations that are 
essential to the manufacture of the product; but 
such combination operations are not always 
feasible because of the nature of the stamping. 


Locating Holes in Designing Stampings 


In designing stampings, the following points 
should be considered in locating holes, determin- 
ing sizes of holes, and establishing limits, espe- 
cially for large quantity production, low piece- 
price, and low tooling cost: 

The distance between the outside of a hole 
and the outside edge of the stamping or the 
distance between the edges of two holes on 
16-gage and heavier metal should be at least 
two times the stock thickness of the material 
used (see Fig. 38). For metal under 16 gage, 
this distance should not be less than 1/8 inch. 
These rules apply whether the part is to be per- 
forated before or after forming. If the holes 
are closer than noted, the wall thickness of the 
die between the holes may not be sufficient to 
stand the pressure applied to perform the pier- 
cing in one operation. To insure against ex- 
cessive die maintenance, additional operations 
in a second die may have to be added. 

When holes are put into a stamping, the bend 
lines and the radii at each side of them should 
always be considered, whether perforating is 
done before or after forming. Metal flows at 
bends, the outside stretching and the inside 
being compressed; hence, holes should be kept 
as far away as possible from any bend if stretch- 
ing or distortion of the hole while forming is 
to be avoided. When perforating is done after 
forming, it is always better to gage from the 
inside of the metal. If the edge of the hole is 
at least twice the stock thickness away from 4 
line through the center of the radius of the bend, 
as in Fig. 39, this provides enough wall thick- 
ness between the edge of the hole and the edge 
of the die. 

Pierced holes having a diameter less than the 
stock thickness should not be specified. If holes 
are less than the stock thickness, they usually 
have to be drilled, and drilling is much more 
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expensive than perforating. Hole diameters 
can be held fairly accurate on the punch side. 
On the die side, the diameter is slightly greater, 
pecause of the clearance allowed between the 
punch and the die. 

Hole diameters are determined in part by the 
use to which the hole is intended. If the hole 
is for a cold rivet, 1/64 inch clearance over the 
nominal rivet size is generally allowed. The 
clearance for a bolt is between 1/64 and 1/32 
inch, as a rule, but for aircraft work the clear- 
ance is much less. A tolerance of at least 0.010 
inch (plus or minus 0.005 inch) should be 
allowed in specifying the distance between hole 
centers. 

When bolts are to be used in an assembly 
where close fits are not required and where va- 


“yiations in center distances are not important 


or are difficult to control, it is good practice to 
use holes in one piece and slots or larger holes 
in the mating stamping, provided the parts are 
not stressed; this facilitates assembly and de- 
creases costs, because less care is required in 
holding center distances and less die mainten- 
ance is needed. 


Extruded Holes in Stampings 


Extruded holes are those in which the punch 
does not shear away the metal, but pushes it 
outward, so as to form an integral flange or 
collar around the hole. The interior length of 
an extruded hole is considerably greater than 


the metal thickness, and can be made several 
times as great. This type of hole is used for 
any of the following purposes, in materials of 
5/16-inch gage or greater: 

(a) For screw threads, Fig. 40. 

(b) To fit pins, bolts, studs, shafts, or bush- 
ings, Fig. 41. 

(c) For countersunk screw or rivet heads, 
Fig. 42. 

(d) For butt-welding, brazing, or soldering 
tubes or shafts to a part, Fig. 43. 

(e) For clearance holes and lightening holes, 
especially where stiffening or added strength is 
required around the hole, as in Fig. 44. Such 
holes can be of almost any shape that does not 
involve sharp corners. 

(f) For other parts to slip into when assem- 
blies are made, Fig. 45. 

In designing such holes, it should be consid- 
ered how high a flange is necessary and where 
the metal to be extruded or flanged is coming 
from. Ordinarily, metal can come only from the 
area inside the hole; but if the metal required 
for the flange is too great to come from the cen- 
ter, it has to be drawn in from the area around 
the hole by means of one or more “pocketing” 
operations before punching out the center and 
flanging. 

The operation of extruding a hole usually in- 
volves first punching out the center and then 
flanging. Sometimes a single operation both 
perforates and extrudes, depending on the gage 
of the material, the size of the hole, and the 
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Figs. 40, 41, and 42. 


welding, Brazing, or Soldering Tubes or Shafts to a Part. 
Fig. 45. 


ance or for Lightening the Metal. 





Extruded Holes for Different Purposes. 










Fig. 43. Flanging for Butt- 
Fig. 44. Extruded Hole for Clear- 
Holes Extruded for Assembly Purposes 
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height of the flange. This works out satisfac- 
torily for light-gage metal on types of holes 
such as those shown in Figs. 40 to 42. 

The inside diameter of the extruded hole can 
be held close to size, but the wall at the raw 
edge of the flange becomes considerably thin- 
ner than the original metal, and sometimes 
checks or cracks. This may or may not be ob- 
jectionable, depending upon the particular ap- 
plication. If it is essential to thicken the wall, 
as is sometimes necessary for tapping certain 
threads, this can be accomplished by extruding 
the flange higher than required, and then stov- 
ing back the metal, to yield, within certain 
limits, the desired wall thickness. Such stoving 
can be done cold, if the metal is not too heavy 
and press equipment of proper tonnage is avail- 
able. Sometimes hot operations are required. 
Usually, cracks or checks can be eliminated by 
reaming after punching, if the hole is round. 


The procedure that should be followed in de. 
signing an extruded hole for economical many. 
facture and tooling is first to determine the size 
of the hole required, and then arrive at the min- 
imum flange height that can be used. Next, the 
areas should be checked to ascertain whether the 
metal required will come out of the center and 
still allow stock thickness around the perforated 
hole, as shown in Fig. 46. If the area of the 
extrusion (equal to the area of a cylinder A and 
that of one-fourth of an annular ring B) ex. 
ceeds the area of circle EZ, and the drawing of 
metal from the outside is necessary, much extra 
tooling is required and greater development ex. 
pense is often involved. 

Lanced holes are formed by shearing the 
metal part way around the periphery and then 
bending the metal adjacent to that sheared. A 
tab, as in Fig. 47, is sheared on three sides and 
bent outward on the fourth side, forming a pro- 
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Fig. 46. Illustrations Indicating How to Design Extruded Holes. Fig. 47. Lancing to Obtain a Metal 
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Tab, Making Unnecessary an Attached Piece, as in Fig. 48. 


Fig. 49. Louvers in Stampings 








~~“ ms rm 4 re 45 = B85 we hm) FQ ee ee kee Oe 


~ ee aa ~ ase i ™ ont ee iH 





jection at an angle, but integral with the ori- 
ginal metal. Often the center of the projecting 
portion has a hole perforated in it for a wire, 
screw, or other fastening. Projections of this 
type are frequently used instead of attaching 
another small piece bent at an angle to the 
stamping, as in Fig. 48. 

Lancing and bending is much less expensive 
than to form a separate piece and weld or at- 
tach it by other means, but the hole may weaken 
the stamping and may afford a less attractive 
appearance than the alternative. A lanced hole 
and tab can be produced in one operation; in 
that case, the metal will have a clean sheared 
edge on three sides up to the points where the 
pend starts, but beyond, where the cutting edges 
of the punch and die end at the bending radius, 
the metal will tear slightly, because the bending 
is done before the cutting punch completes its 
stroke. 

Louvers are usually lanced and formed in one 
operation. They are commonly formed on three 
sides and lanced on the other. The two ends of 


the louver are bent and stretched adjacent to 
the lanced edge. Louvers are most commonly 
used for vents, but finger lifts, shelf rests, sep- 
arators, or card pockets are formed in the same 
manner. Louvers can be lanced and formed 
either one at a time or in groups, but the form- 
ing should not be too deep, as the metal at the 
ends is likely to tear severely, producing an un- 
sightly appearance. 

On light-gage material, better louvers are 
formed if cuts are spaced not less than 1/2 inch 
apart, with a flat extending 1/8 inch from each 
cut, as in Fig. 49. On material over 16 gage, 
it is better to allow 1 1/4 inches minimum be- 
tween cuts, with a flat 3/8 inch from each cut. 
The length of the louvers is usually from 4 to 
6 inches, but can be much greater. The depth 
from the outside of the louver lip to the face of 
the blank is preferably not over twice the thick- 
ness of the stock. When spaced in rows, good 
tooling requires that at least 1 inch should be 
allowed between rows and that lancing should 
not come closer than 1 inch to the edge. 


Machining Commutator Bushings on a Turret Lathe 


BULLARD turret lathe set up 
at the plant of the Westing- 
house Electric & Mfg. Co., East 
Pittsburgh, Pa., for the complete 
machining of commutator bush- 
ings for the motors of electric 
locomotives is shown in the illus- 
tration. These bushings have a 
straight bore 5 inches in diameter 
in the center of the casting, which 
is roughed and finished, and also 
a large-diameter bore which is 
threaded on the same machine 
after being finish-bored. Various 
turning cuts are taken on the out- 
side, including the machining of 
a vee, which is cut into the upper 
side of the large-diameter shoul- 
der. This vee is also polished, ready 
to receive mica insulation. 
Roughing cuts are taken to a 
depth of 3/8 inch with high-speed 
steel cutting tools. The 5-inch bore 
must be machined to size within 
plus or minus 0.0005 inch, and 
one of the external diameters on 
which a ring is later fitted must 
also be finished to the specified 
dimension within this close toler- 
ance. The large bore in 9 1/2 
inches in diamter, and is threaded 
eight threads per inch. 
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Boron Carbide Utilized in 
Gage Devices 


Boron carbide manufactured by the Norton 
Co., Worcester, Mass., under the trade name 
“Norbide” is being used extensively in the form 
of molded shapes to provide hard, wear-resistant 
surfaces in gages of various types. These Nor- 
bide molded shapes are furnished in both solid 
and hollow cylindrical form. The smallest diam- 
eter solid cylinder produced is 3/16 inch, with a 
maximum length of 3/4 inch, while the largest 
has a diameter of 4 inches and a length of 1 inch. 
Intervening sizes are made in lengths up to 
4 1/2 inches. 

They are being used for plug gages, plain and 
progressive; ring gages; keyway gages; snap 
gages; micrometers; indicator points; gage- 
blocks; radius gages; and inserts to provide 
wearing surfaces for gages, anvils, and paral- 
lels. Boron carbide is said to be second in hard- 
ness to the diamond, being rated at slightly more 
than 9 on the Moh scale. ................ 201 


Stellite Alloy Useful in 
Small Mechanisms 


An alloy of tungsten, chromium, and cobalt 
has been placed on the market by the Haynes 
Stellite Co., Kokomo, Ind., a unit of Union Car- 
bide and Carbon Corporation, in a form adapt- 
able to instrument bearing pivots, phonograph 
and recording needles, needle valves, and simi- 
lar applications. This stainless metal is resistant 
to many corrosive media and all normal atmos- 
pheric conditions. At it is not possible to ma- 
chine it in small parts, these are cast close to 
size and approximate shape and finished by 
grinding, and lapping: if necessary, to specified 
diameters. 

The properties of this Stellite alloy, according 
to the manufacturer, include a tensile strength 
of approximately 65,000 pounds per square inch, 
a hardness of Rockwell C 60 to 62, high resist- 
ance to wear, an unusually low coefficient of 
friction, the ability to take a high polish, and 
excellent resistance to corrosion, whether from 
atmospheric conditions or chemical agents, such 
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Materials of Vudustry 


THE PROPERTIES AND NEW APPLICATIONS OF 
MATERIALS USED IN THE 





MECHANICAL INDUSTRIES 





as water solutions of various salts, alkalies, and 
acids. Easily fabricated and virtually non-mag- 
netic, the alloy can readily be brazed or welded 
to steel or other base metals for use in instru- 
ments or mechanisms where non-magnetic, 
corrosion- and wear-resistant parts are essen- 
RE tree ed a ee Rn ey ee 202 


Solvent for Removing Lacquer and 
Other Protective Coatings 


A new solvent has been introduced by the 
Michigan Chrome & Chemical Co., 6340 E. Jef- 
ferson Ave., Detroit, Mich., for the removal of 
protective coatings manufactured by the com- 
pany. This material, known as “Miccrostrip,” 
is especially useful for removing lacquer em- 
ployed to mask parts for hard chromium plating 
or for selective hardening. Former methods of 


removal required the use of a knife or wire’ 


brush. This new solvent is non-toxic, contains 
no acids, and therefore will not affect any metal 
finish. It is actually a combination of solvents, 
and is used only as a remover and not as a 
EEE ee rere en ee es 203 


Compound Facilitates Painting 
of Galvanized Metal 


Permanent paint adhesion on galvanized metal 
without chipping or peeling can now be obtained 
ky preparing the galvanized surface with Turco 
Redi-Paint, manufactured by Turco Products, 
Inc., 6135 S. Central Ave., Los Angeles, Calif. 
This tends to prevent the paint from peeling or 
chipping from galvanized metal surfaces be- 
cause of the smooth spangled surface presented 
and the alkaline surface condition which is 
either present at the time of painting or de- 
velops subsequently. 

Turco Redi-Paint changes the surface of the 
metal chemically, providing a rough surface to 
which the paint will adhere with a tight bond. 
It also neutralizes any alkalinity and makes the 
metal passive, forming an inactive film which 
will not become alkaline and which is resistant 
to corrosion. A helpful feature of the compound 
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is that wherever it is applied, a dark tint de- 
yelops, which can be readily distinguished from 
any bright untreated areas............... 204 


Plastic Nameplate Material—A Suitable 
Substitute for Brass and Bronze 


A laminated cellulose acetate plastic material 
known as “Durashield,” which can be fabricated 
in a wide variety of sizes, shapes, thicknesses, 
and colors, has been introduced by Plastic Fab- 
ricators, Inc., 440 Sansome St., San Francisco, 
Calif. This material is particularly useful as a 
substitute for brass and bronze nameplates, dial 
faces, tool checks, etc., since it can be readily 
engraved or embossed. 

It is already being used for name and instruc- 
tion plates on ships, machinery, and equipment 
utilized by the United States Army, Navy, Mar- 
ine Corps, and Maritime Commission. The prod- 
uct meets the Navy specifications in being fire 
retardant, and has withstood sustained tempera- 
tures ranging from 140 to 200 degrees F. with- 
ey ae 205 


Gum Solvent for Hydraulic 
Oil Systems 


A gum solvent in concentrated form, which is 
added to the oil in a machine tool hydraulic sys- 
tem when there is evidence of poor indexing or 
improper operation, has been developed to ob- 
viate flushing and loss of production time. This 
product, known as Gum Solvent B, is made by 
E. F. Houghton & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 

When used in the small proportions of 3 to 5 
per cent of the oil in the system, it puts any 
accumulation of sludge or gum into solution, so 
that when the worn oil is later drained, the hy- 
draulic system is left entirely clean. As chang- 
ing the oil is then only a matter of draining the 
hydraulic line and refilling with fresh oil, the 
Saving in time is considerable. At the same 
time, Gum Solvent B is claimed to promote 
smoother functioning of all hydraulically oper- 
co , 206 


A New Synthetic Rubber that is 
Solvent-Resistant 


A new synthetic rubber—the sixth major type 
to be discovered through chemical research— 
has been developed by the general laboratories 
of the United States Rubber Co., Rockefeller 
Center, New, York City. This new synthetic, 
known as “Uskol,” will be used in both industrial 
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and household products, and it is expected to 
take its place beside the present five commercial 
types of synthetic rubber — Buna §S, Buna N, 
Neoprene, Butyl and Thiokol. 

Offering a new high degree of resistance to 
solvents, this new synthetic will be used in the 
manufacture of commodities that come into 
contact with fuels, oils, gasoline, dry-cleaning 
fluids, and other penetrating chemicals that are 
the enemies not only of natural rubber, but of 
other synthetic types. It will also be used for 
such specialties as industrial molded items, 
tubing, gas and oil hoses, tank linings, etc. 
When applied to paper and cardboard it rend- 
ers them resistant to grease, water, and 
chemicals. 


Two-Ply Paper Wrapper Protects 
Metal Parts 


A new grease-proof, non-corrosive paper has 
been announced by Sherman Paper Products, 
Newton Upper Falls, Mass., to protect highly 
finished metal parts against corrosion. This pro- 
tective wrapping paper, known as V-26, elimin- 
ates multiple wrapping operations by combining 
two protective laminations in one paper. The 
inner ply provides a grease-proof barrier for 
the retention of corrosion preventives used on 
metal products, while a strong outer ply protects 
the grease-proof inner ply against damage in 
transit. 

Both inner and outer laminations are creped 
for greater flexibility, and are non-corrosive, 
consisting of neutral kraft, colored red in ac- 
cordance with Government specifications for 
Grade A non-corrosive papers. This paper is 
available either with an outer film of wax that 
provides a self-sealing surface or uncoated 
where this quality is not needed 


Flux Suitable for Use with 
Low Tin-Content Solders 


A flux known as “Lloyd’s No. 6” soldering 
fluid, manufactured by the Lloyd S. Johnson Co., 
2241 Indiana Ave., Chicago, IIl., has been de- 
veloped for use with low tin-content solders. 
This flux is said to have a high enough capillary 
action to make lead-rich solders flow evenly and 
completely through solder joints, and provides 
even higher tensile strength than heretofore 
obtained with 50-50 solders. The flux is suitable 
for use with 2 1/2 to 6 per cent silver-lead sol- 
ders, as well as low-temperature solders, and 
can be applied in soldering zinc-coated sheet 
metal (both galvanized and electroplated), lead- 
coated sheet metal, tinplate, terneplate, brass, 
copper, steel, and all types of sweat fittings. .209 
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Machining of Metals 
NATIONAL REFINING Co., Hanna 
Building, Cleveland 15, Ohio. Book- 
let entitled “The Machining of 
Metals,” containing technical in- 
formation on chip formation and 
machining operations, as well as 
cutting and soluble oil recommenda- 
tions for various materials and dif- 
ferent classes of operations... 1 


Cutter-Rake Checking Device 

DETROIT TAP & TOOL Co., 8432 
Butler Ave., Detroit 11, Mich. Bul- 
letin HC-43, describing a new uni- 
versal hook checker for rapidly 
checking milling cutters, gear hobs, 
etc., when sharpening, with refer- 
ence to the correct angle of hook 
or rake and flute spacing..______. 2 


Cleaning Compounds 

OAKITE PrRopUCTS, INC., 26 
Thames St., New York 6, N. Y. 
Instruction manual descriptive of 
Oakite Compound No. 84 and meth- 


ods of using this compound in: 


cleaning ferrous and non-ferrous 
parts of deposits that require an 
acid action for removal... 3 


Management Engineering 
BEDAUX Co., INC., 6300 Chrysler 
Bldg., New York City. Booklet en- 
titled ‘Production Management,” 
briefly describing production man- 
agement methods employed by this 
company in approximately 1000 in- 
dustrial plants in the United States 
and Canada. 4 





Pipe and Tube Bending 
Handbook 

CopPpER & BRASS RESEARCH ASSO- 
CIATION, 420 Lexington Ave., New 
York 17, N. Y. Treatise containing 





80 pages showing methods and de- 
vices for bending pipes and tubes 
of copper and its alloys... 5 


Ball Bearings 


NEW DEPARTURE DIVISION GEN- 
ERAL MOTORS CORPORATION, Bristol 
Conn. Booklet WW, entitled “New 
Departure Keeps ’Em Rolling, Fly- 
ing, Fighting,” outlining the war- 
time uses for New Departure 
forged steel ball bearings......___6 


Abrasive-Belt Backstand Idler 

MATTISON MACHINE WORKS, 
Rockford, Ill. Circular J-135, on 
the Mattison abrasive-belt back- 
stand idler, which adapts the 
regular grinding and _ polishing 
lathe to the use of factory-coated 
a 


Grinding Wheels 


UNIVERSAL WHEEL & ABRASIVE 
CORPORATION, 2626 W. Van Buren 
St., Chicago, Ill. Catalogue giving 
list prices for this company’s com- 
plete line of grinding wheels, and 
showing cross-sections of the nine 
ae es 8 


Hydraulic Machinery 
HYDRAULIC MACHINERY, INC., 
12825 Ford Road, Dearborn, Mich. 
Bulletin SM-843, on hydraulic 
flame-hardening and special ma- 
chinery. Bulletin PT-845, descri,- 
tive of several models of hydraulic 
presses. - sails ana 





Selecting Grinding Wheels 
STERLING GRINDING WHEEL DIVvI- 
SION OF THE CLEVELAND QUARRIES 
Co., Tiffin, Ohio. Booklet entitled 
“Sterling Specification Selector” 
for selecting grinding wheels.....10 
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Electronic Control for 
Resistance Welding 

GENERAL ELECTRIC Co., Schenec- 
tady, N. Y. Treatise GET-1170 
(44 pages, 8 1/2 by 10 1/2 inches), 
entitled “The Fundamentals of 
Electronic Control for Resistance 
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Turret Lathes, Automatics, and 
Balancing Machines 

GISHOLT MACHINE Co., 1209 E. 
Washington Ave., Madison, Wis, 
Catalogue 1092, covering the entire 
line of Gisholt machines, including 
turret lathes, automatic lathes, and 
balancing machines. _.____..__.__ 12 


Comparator Gaging Equipment 

PRATT & WHITNEY DIVISION 
NILES-BEMENT-POND Co., West 
Hartford, Conn. Circular 475, de- 
scriptive of all types of Pratt & 
Whitney Electrolimit internal com- 
SIG. icibcconensnipinsinectaninnssineiniiceeiaehaaliae 13 


Diamond Abrasive Wheels 
FELKER MrFcG. Co., 1113 Border 
St., Torrance, Calif. Catalogue of 
complete line of Di-Met resinoid- 
bonded diamond abrasive wheels, 
made in all standard types up to 
6 inches in diameter... 14 


Power-Driven Tools 

CHARLES L. JARVIS Co., Pease 
Ave., Middletown, Conn. Catalogue 
MFT1, covering the Jarvis line of 
power tools, including flexible-shaft 
machines, rotary files, and tapping 
attachments. 15 


Mechanical Rubber Products 

MANHATTAN RUBBER MFé. DIVI- 
SION OF RAYBESTOS-MANHATTAN, 
INc., Passaic, N. J. Fiftieth ann 
















versary catalogue (140 pages) en- 
titled “Manhattan Rubber Products 
for Industry.” - 16 





Material-Handling Equipment 

LYON - RAYMOND CORPORATION, 
1378 Madison St., Greene, N. Y. 
Circular 134, briefly describing 
Lyon-Raymond hydraulic trucks 
and hoists, elevating tables, weld- 
ing positioners, etc. 17 


Hacksaw Blades and 

Band Saws 

VicTtoR SAW WoRKS, INC., Middle- 
town, N. Y. Catalogue 438-V, on 
Victor hacksaw blades, saw frames, 
flexible-back band saws, and out- 
eG asian 18 


Variable-Speed Pulley 
Installations 


SPEEDMASTER Co., 1215 Thacker 
St., Des Plaines, Ill. Engineering 
manual containing data on the 
“Speedmaster” —the pulley of a 
Eee 19 


Roller Bearings 

BOWER ROLLER BEARING Co., De- 
troit, Mich. Bulletin on Bower 
roller bearings, for which the Ahl- 
berg Bearing Co., 3025 W. 47th St., 
Chicago, Ill., is the national dis- 
ERENT 


Diamond Bonded Wheels 


INDUSTRIAL ABRASIVES, INC., 3724 
W. 38th St., Chicago 32, Ill. Circu- 


lar describing a new type of 
diamond bonded wheel known as 
“Super-Cut.” 21 





High-Frequency Induction 
Heating Equipment 

ILLINOIS TooL Works, 2501 N. 
Keeler Ave., Chicago 39, Ill. Circu- 
lar descriptive of Illitron, a new 
method of high-frequency induc- 
tion heating. __. : 


Multi-Purpose Grinders 
NORTON Co., Worcester 6, Mass. 
Circular descriptive of the Norton 
universal multi-purpose grinder for 
small-lot general production or 
tool-room work. __...- 23 


Variable-Speed Control 
REEVES PULLEY Co., Columbus, 
Ind. Catalogue of 128 pages, 8 1/2 
by 11 inches, containing complete 
information on variable-speed con- 
trol and drives. _. 24 





Chart for Identifying 
Carbide Tools 


FIRTH-STERLING STEEL Co., Mc- 
Keesport, Pa. Color chart showing 
how various grades of Firthite 
carbide tips are identified by dif- 
I IN cictetieicntcnsenmnrence . 25 


Boron Carbide 


NORTON Co., Worcester 6, Mass. 
Catalogue descriptive of Norbide 
boron carbide for gages, gage- 
blocks, micrometer anvils, and in- 
dicator points. __ See 


Surface Plates and Angle-lrons 

Barco SCRAPING Co., 1975 E. 
65th St., Cleveland 3, Ohio. Circular 
descriptive of Barco hand-scraped 
surface plates, angle-irons, and 
straightedges. SON 


Micrometers 

GEORGE SCHERR Co., INC., 126 
Lafayette St., New York 138, N. Y. 
Folder descriptive of Reed microm- 
eters, now made to measure to 
0.0001 inch. —._____.__ 28 


Copper-Base Alloys 

Ampco METAL, INC., Milwaukee 
4, Wis. Colored chart giving prop- 
erties and composition of a number 
of generally used copper-base 
RESEDA poses ore nrc Se es . 29 


Corrosion Prevention 
STANDARD STEEL SPRING _Co., 
CORRONIZING DIVISION, Park Bldg., 
Pittsburgh 22, Pa. Booklet entitled 
“Corronized for Enduring Protec- 
tion Against Rust.” ___ ao 


Motors 

FAIRBANKS, Morse & Co., Chi- 
cago, Ill. Bulletin 1160, descriptive 
of the features of the new Fair- 
banks-Morse protected polyphase 
squirrel-cage motor. nities ae 


Hacksaw Blades, Power Saws 

CLEMSON BROTHERS, INC., Mid- 
dletown, N. Y. Catalogue 43-S, on 
Star hacksaw blades, frames, power 
saws, and band saws._..______--_.32 


To Obtain Copies of New Trade Literature 


listed on pages 194-196 (without charge or obligation), fill in below the 
publications wanted, using the identifying number at the end of each 
descriptive paragraph; detach and mail to: 


MACHINERY, 148 Lafayette St., New York 13, N. Y. 
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{This service is for those in charge of shop 
and engineering work in manufacturing plants.] 
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Threading Taps 
GREENFIELD TAP & DIE CORPORA- 


TION, Greenfield, Mass. 16-page 
booklet entitled “Selecting the 
Right Tap for the Job.” 


Milling Machines 

SUNDSTRAND MACHINE TOOL Co., 
2530 Eleventh St., Rockford, IIl. 
Catalogue on the Model 33 fluid- 
screw Rigidmil. _ 84 


Coated Abrasive Belts 
BEHR-MANNING CORPORATION, DI- 
VISION OF NORTON Co., Troy, N. Y. 
Folder on Metalite cloth belts for 
swing-frame grinding. sce 


Die-Castings 

NEW JERSEY ZINC Co., 160 Front 
St., New York 7, N. Y. Pamphlet 
entitled “Factors to be Considered 
when Designing Die-Castings.”. 36 


Arc-Welding Machines 
ALLIS-CHALMERS MF6c. Co., Mil- 
waukee, Wis. Bulletin B-6302, on 
the new Ampac “400” alternating- 
current arc-welding machine. _ 37 


Pipe Tools 

BEAVER PIPE TOOLS, INC., War- 
ren, Ohio. Catalogue 44, covering 
the complete line of Beaver pipe 
cutting and threading tools. 38 


Profilometers 


PHYSICISTS RESEARCH Co., 343 
S. Main St., Ann Arbor, Mich. 


Booklet on Type Q profilometer for 
measuring surface roughness. __.39 


Cutting Oils 

D. A. STUART OIL Co., 2727 S. 
Troy St., Chicago 23, Ill. 16-page 
booklet entitled “The 577th Oil,” 
containing data on coolants and 
ote ok .... @& 


Vises 

WESSON PropDUCTs Co., 709 Fish- 
er Bldg., Detroit, Mich. Bulletin on 
universal vises for angular milling, 
grinding, and drilling. _.___________41 


Oil Filters 

WINSLOW ENGINEERING Co., 4069 
Hollis St., Oakland, Calif. Booklet 
on Winslow oil filters and condi- 
tioners in industry. 42 


Plastic Arbor Spacers 
INDUSTRIAL PRODUCTS SUPPLIERS, 
2 Broadway, New York 4, N. Y. 
Folder on Artus spacers for milling 
machine arbors. ....______.......______.43 


Metal-Cleaning Emulsions 
ENTHONE Co., New Haven, Conn. 
Bulletin descriptive of the cleaning 
of basic metals with emulsion 
cleaners. _... 44 


Flexible Tubing and Bellows 
CHICAGO METAL HOSE CORPORA- 
TION, Maywood, Ill. Manual on Rex- 
Flex stainless-steel flexible tubing 
and bellows. _... 45 






Hydraulic Surface Grinders 

SAVAGE TOOL Co., Savage, Minn, 
Catalogue of DoAll hydraulic gsyr. 
face grinders and grinder acces. | 
EERE IRE ELCNO SORM 















































Universal Joints 

Dix MFc. Co., 603 E. 55th St, 
Los Angeles 11, Calif. 1944 cata. 
logue on aviation type universal 
DG: ssesictorcnendchedadptmananeicl 47 



































Motorized Speed Reducers 
FALK CORPORATION, 3001 West 
Canal St., Milwaukee 8, Wis. Bul- 
letin 3100, descriptive of ‘Moto. 
reducers.” 


























Industrial Trucks 

YALE & TOWNE MFG. Co., Phila. ~ 
delphia, Pa. 75-page catalogue on = 
electric industrial trucks _..___ 49 
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Gear Industry Very Active use 
The gear manufacturing indus- Fol 
try, as represented by the members 
of the American Gear Manufac- bu 


turers Association, with headquar- 
ters at Empire Bldg., Pittsburgh, 
Pa., shows an increase of 2.5 per 
cent in the business booked in Sep- 
tember, 1943 (the last month for 
which complete statistics are avail- 
able), as compared with August, 2 


1! 


1943. In this compilation, turbine 
or ship propulsion gearing is not 
included. 3 





To Obtain Additional Information on Shop Equipment 


Which of the new or improved equipment de- 


ment, fill in below the identifying number found 





scribed on pages 202-220 is likely to prove ad- at the end of each description—or write directly 4 

vantageous in your shop? To obtain additional to the manufacturer, mentioning machine as 

information or catalogues about such equip- described in December, 1943, MACHINERY. & 
No. No. No. No. No. No. No. No. No. No. 











Fill in your name and address on other side of this blank. 


To Obtain Additional Information on Materials of Industry 


To obtain additional information about any of 
the materials described on pages 192-193, fill 
in below the identifying number found at the 


end of each description—or write directly to the 
manufacturer, mentioning name of material as 
described in December, 1943, MACHINERY. 








No. 





No. 





No. 








No. No. No. 





No. 








No. No. 








Fill in your name and address on other side of this blank. 


Detach and mail to MACHINERY, 148 Lafayette St., New York 13, N. Y. 
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With high speed steel supplies definitely limited it is a patriotic ‘“must’’ to 
use cutters properly so that more may be available for urgent production. 
Follow the suggestions below. They not only help to get greater production 
but, most important, swell the national stock pile of milling cutters. 


] Use the proper spindle speed. When changing 6 Clamp work securely. Unsuitable clamping may 
to a smaller cutter increase the spindle speed. result in premature cutter wear and breakage. 


2 Maintain the correct clearance for the material 7 Mount cutter as close as practicable to the 
being machined. spindle. 


3 Use collars of the same diameter on each side 8 Use sharp cutters. Continuing use of a par- 
of saws or thin milling cutters. Dissimilar op- tially dull cutter causes excessive wear. 
posed collars may cause distortion and damage 
the cutters. 


4 Be sure shanks of arbors or adapters are clean. 


5 Use adequate arbor support. 


The suggestions above can make a marked saving in cutter 
wear and at the same time increase production. See that every 
Operator or setup man knows these proven methods. 


REPRODUCTIONS OF THIS ADVERTISEMENT FOR USE ON YOUR BULLETIN BOARDS FURNISHED ON REQUEST 


BROWN & SHARPE 
CUTTERS 


Faster Tool Grinding 
with Cup-Wheels 


By ROGER D. PROSSER 
Thomas Prosser & Son, New York 


HE advantages of a cup-wheel for grinding 

carbide, Stellite, high-speed steel, and other 
hard tools are well recognized. Grinding on the 
face of a cup-wheel gives a flat clearance, not 
under-cut as is the case when tools are ground 
on the periphery of a straight wheel. This is 
clearly indicated in Fig. 1. The under-cutting 
gives a much greater clearance than is apparent, 
and weakens the tool considerably at the most 
vulnerable point. Fractures of carbide or other 
hard tools are often attributable to this type of 
grinding. It is also much easier to obtain a 
straight accurate cutting edge in grinding on a 
cup-wheel. 

However, rough-grinding on a _ cup-wheel, 
where large amounts of material must be re- 
moved, does have the disadvantage of being 
considerably slower than grinding on the per- 
iphery of a straight wheel, due to the large area 
of the wheel in contact with the work, which 
results in more heating and less free breaking 
down of the wheel to provide new cutting points. 
Thus, it is necessary to use a softer wheel and 


Fig. 4. Radius Dresser for Crowning the 
Face of Cup-wheel Used for Tool Grinding 


to grind more carefully, in order to avoid over- 
heating and cracking of the tools. 

The problem is how to retain the advantages 
of grinding on a cup-wheel and at the same time 
to overcome the disadvantages. This problem 
has been solved by slightly crowning the face of 
the cup-wheel, as shown in Fig. 2. The result 
is a line contact (instead of surface contact) 
between the wheel and the work, giving a grind- 
ing effect similar to that of grinding on the 
periphery of a straight wheel, but at the same 
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Fig. 1. 


Comparison of Tools Ground on Cup-wheels and on Straight Wheels, Indicating 


Advantage of Grinding on a Cup-wheel and Weakening of Tools Ground on Periphery 


of Straight Wheel. 


Fig. 2. Method of Crowning Face of Wheel to Retain Advantages of 


Cup-wheel Grinding and Overcome Disadvantages. Fig. 3. Comparison of Tool Grinding 
on Crowned and Flat Cup-wheels 
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SHIPBUILDING 








U. S. Navy and private shipyards are bending, punching, 
and shearing plate on Cincinnati Press Brakes and Cin- 
| cinnati Shears. Cincinnati Shapers are working aboard  balicie isla 
PS ships as well as in the yards. Recommendations 












THE CINCINNATI SHAPER CO. 


SHAPERS . SHEARS . BRAKES 


CINCINNATI, OHIO. 








time retaining the advantages of cup-wheel 
grinding, as indicated in Fig. 3. 

However, the difficulty involved in crowning 
the wheel was that there were no suitable fix- 
tures on any grinder on the market, and it was 
necessary to true the wheel roughly by hand— 
a rather crude and laborious metliod, taking 
more time than was saved in the grinding oper- 
ation. The problem was somewhat difficult of 
solution, as the radius point of the crown was 
within the body of the wheel. 

An arrangement was finally devised, as shown 
in Fig. 4, which quickly produces a slight ra- 
dius or crown on the face of the wheel. This 


device can be quickly slipped on the table, the 
dressing accomplished, and as quickly removed. 
It has a tongue which slides in the groove on 
the table, with a pin which drops into a hole 
in the groove, locating it in such a position that 
the radius is exactly centered in the face of the 
wheel. In order to remove the device, it is only 
necessary to lift it off the table. The entire 
radius dressing operation, which also trues up 
the wheel at the same time, takes but a few 
seconds. 

This new method results in much cooler and 
more rapid grinding of carbide, Stellite, high- 
speed steel, and other modern cutting tools. 


Can We Control Inflation ? 


E have been more successful thus far in 

limiting rises in commodity prices and 
living costs than we were during the comparable 
period of the last war, but the fight has not been 
won. 

We have been less successful than either 
Britain or Canada. Their greater success has 
been due mainly to the judicious use of subsidies 
to hold down raw material and food costs, to 
better control over retail prices and wages, and 
to heavier taxes on low incomes. 

The most severe test of our ability to avoid 
dangerous inflation lies ahead. Almost half of 
the 100 per cent increase in living costs that 
occurred in the United States during and after 
the last war developed after the end of the war. 

Our difficulties in controlling inflation have 
been due chiefly to “pressure group politics,” to 
mistakes that were made by Government at the 
beginning of the defense program, and to the 
failure of Government to prevent a very large 
excess of effective purchasing power over the 
supply of available goods and services—prob- 
ably a $20,000,000,000 annual excess exists at 
present. 

Both farm and labor groups have persistently 
fought for higher incomes, regardless of the fact 
that they could be obtained only at the expense 
of all other groups, and of the facts that the 
average factory worker now takes home two- 
thirds more money every week than he took 
home before the war began, and that the per 
capita farm income, after all expenses, is 126 
per cent above the pre-war average, as contrast- 
ed with a 92 per cent increase in the last war. 

(According to Government data, the average 
weekly wage of factory workers was $24.70 in 
September, 1939, and $41.12 in February, 1943; 
agricultural net income was $4,300,000,000 in 
1939 and $9,700,000,000 in 1942.) 

The mistakes made by Government at the be- 
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ginning of the war and continued for some time 
thereafter were based upon the wrong assump- 
tions that we could have plenty of both “guns 
and butter,” and that we could assure our 
national safety without any sacrifice of the 
“social gains” of the New Deal.—Stevenson, 
Jordan & Harrison, Inc. 


Machine Tool Shipments 


According to information released by the War 
Production Board, machine tool shipments in 
September—the last month for which complete 
statistics are available—totaled $84,842,000, 
compared with $87,405,000 for the month of 
August. Unfilled orders at the end of September 
totaled $333,000,000. The net orders received 
by the industry in September—that is, new ord- 
ers less cancellations—amounted to $31,759,000. 
This is at an annual rate of about $380,000,000. 


* * * 


Modern industrialism has brought certain 
problems in its wake. Business and manage- 
ment must be given the opportunity—the free- 
dom—to solve these problems. This cannot be 
done if business and industry are hampered 
by needless restrictions—nor if the incentives 
to initiative are destroyed. They cannot do it 
unless they are allowed to accumulate sufficient 
reserves for future development and future 
employment. If we destroy the factors of 
successful business operation—namely capital, 
reasonable profit, and freedom from unneces- 
sary restraint—we shall stifle production.—Eri¢ 
A. Johnston, President, Chamber of Commerce 
of the United States 
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Shop Equipment News 


Machine Tools, Unit Mechanisms, Machine Parts, and Material- 


Handling Appliances Recently Placed on the Market 


Reed-Prentice Die-Casting and Molding Machines 


The Reed-Prentice Corporation, 
Worcester, Mass., has recently de- 
veloped two new machines, a 3-G 
die-casting machine, shown in 
Fig. 1, and a 10-F plastic molding 
machine, shown in Fig. 2. The 3-G 
die-casting machine has a large 
capacity cold chamber and is 
equipped with a Vickers 2000- 
pound pressure hydraulic pump 
system. The die plates of this ma- 
chine are 30 by 30 inches, and the 
clearance between top and bottom 
frame members is 29 inches. The 
mold opens 16 inches. The maxi- 
mum die thickness is 24 inches, and 
the minimum die thickness is 12 
inches. A mold closing pressure of 
600 tons is available. This machine 
is 203 inches long, 64 inches wide, 
72 inches high, and weighs 14 tons. 
A 40-H.P. motor having a speed of 
1200 R.P.M. is required to drive 
the machine, which can be operated 
manually or semi-automatically. 

The new Reed-Prentice 10-F plas- 


ex 
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Fig. 1. 


Die-casting Machine 


tic injection molding machine is 
made in 16- and 22-ounce sizes. 
These machines are designed for 
use in handling larger work than 
the preceding models. New features 
have been incorporated to assure 
rapid, continuous, and precision 
performance. Heavy steel plates 
are used for the stressed members 
of the machine. The mold adjust- 
ment is controlled by a push-but- 
ton. A new mold locking mechan- 
ism provides a clamping pressure 
of 600 tons, and has a 16-inch 
movement that is independent of 
the mold thickness. The stroke can 
be shortened for operating thin 
molds. The die plates slide on hard- 
ened and ground steel ways, and 
all moving parts are automatically 
lubricated. 

The heating cylinder is held by a 
clamping ring mounted on rails to 
facilitate removal. The die plates 
are so arranged that automatic 
ejection is provided at the center 
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Recently Developed by Reed-Prentice Corporation 


and at the four corners. Movement 
of the die plate and plunger is con- 
trolled automatically by a new tim- 
ing panel. Manual operation can be 
employed any time, and both the die 
plate and plunger can be stopped in 
any position. The water cooling 
system for the molds is built in. 
The hopper slide capacity of the 
16-ounce machine is 64 cubic inches 
and the molding capacity 22 cubic 
inches per shot, or 16 ounces. The 
maximum number of shots per 
hour, varying with the type of 
product, ranges up to 180. The 
pressure exerted on the material by 
the regular machine is 27,000 
pounds, but the machine can be fur- 
nished for higher pressures. The 
total pressure on the _ injection 
plunger is 226,000 pounds. The in- 
jection plunger has a stroke of 13 
inches and operates at a speed of 
120 inches per minute. The maxi- 
mum die height is 20 inches, and 
the minimum die height 8 inches. 
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To obtain additional information on equipment 
described on this page, see lower part of page 196. 
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At Right: One of nine styles of 
Ex-Cell-O Precision Thread 
Grinders—Style 33 Automatic. 


Precision THREAD GRINDING, BORING AND LAPPING MACHINES + TOOL GRIND- 
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Fig. 2. 


The mold has a maximum casting 
area of 150 square inches. The ma- 
chine is operated by a 40-H.P. mo- 


Double-End Chisel 


The Standard Electrical Tool 
Co., Department D-4, 2490 River 
Road, Cincinnati 4, Ohio, has 
brought out a heavy-duty double- 
end grinder for grinding chisels 
uniformly on a production basis. 
This new machine is of the self- 
contained belted motor-driven type. 
The patented chisel grinder attach- 
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Reed-Prentice Plastic Injection Molding 


tor having a speed of 1200 R.P.M. 
It is 210 inches long, 54 inches 
wide, and weighs 14 tons. 51 


Grinding Machine 


ment permits the production grind- 
ing of a wide variety of chisels. 
With this attachment, it is possible 
for one man to grind up to 1000 
chisels per day. The attachment 
is intended not only for grinding 
new chisel blanks, but also for re- 
dressing used chisels. 

High-speed resinoid bond wheels, 
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Chisel Grinding Machine Brought out by the 
Standard Electrical Tool Co. 











Machine 





20 inches in diameter by 2 1/2-inch 
face, are mounted on the spindle, 
which operates at a speed of 1700 
R.P.M. The machine is equipped 
with flanges for mounting wheels 
having 8-inch holes. The hoods or 
guards are designed to facilitate 
quick renewal of the grinding 
wheels. Each guard is furnished 
with all necessary fittings and an 
adjustable nozzle with valve for 
controlling the flow of coolant. The 
tank mounted on the back of the 
machine and fitted with a motor- 
driven pump supplies coolant at the 
rate of 10 gallons per minute. 

At the left in the illustration the 
chisel is shown secured in a quick- 
acting holder, which permits un- 
skilled operators to easily obtain a 
uniform finish on the chisel blanks. 
After the heel has been ground, the 
attachment is swung 90 degrees to 
a position similar to that shown at 
the right. 52 


Abrasive Cone Adapter 
for Removing Burrs 


The Behr-Manning Corporation, 
Division of Norton Co., Troy, 
N. Y., has brought out an abrasive 
“Metalite” cone and an adapter for 
holding it, which can be gripped in 
the chuck of a polishing lathe or 
in a chuck mounted on the spindle 
of an electric motor. The cone has 
an included angle of 45 degrees, 
and is designed to remove burrs 
from holes ranging from 2 to 7 
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To obtain additional information on equipment 
described on this page, see lower part of page 196. 
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Rough turning, grooving, semi-finish turning and finish 
spacing, 12-ton forged steel rotors, for Navy turbines, is 10 Standard Stock 
a job that’s “tough” on tools. To complete these oper- Styles for Steel Cutting 
ations, six tons of steel are removed, with tools taking 
cuts often as deep as %”. Indicative of the ability of 
Carboloy tools to step up steel cutting production on 


heavy work such as this is the performance of Carboloy — 

Grade 78-B on this application. Operating at various 

speeds ranging up to 342 F.P.M.., and feeds from .010” to Style 4 

.047” Carboloy tools remove 150 Ibs. of steel per hour, era 

completing the job in 314 days of actual machining 

time instead of the 11 days 4 hours formerly required. 

Carboloy tools—with hardness ranging up to 92.5 Rock- (ies 

well ‘‘A”’ and transverse rupture strength up to 295,000 a 

p.s.i.—are designed for the entire range of steel cutting. 

There is a grade for every application on steel, whether 

your job involves heavy duty work—such as these rotors, ae? 

or high-speed, precision finishing, holding tolerances as oh bend) 

close as 0.0002”. 

CARBOLOY COMPANY, Inc., Detroit, Michigan aes 
11147 E. 8 MILE STREET left hand) 
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inches in diameter. It is especially 
adapted for removing the burrs 
and rounding the edges of holes 


cut or stamped in Dural metal 
stringers of aircraft for lightening 
Ee ae 53 


Anderson Hydraulic Straightening Press 


A sensitive, high-speed, hydraulic 
straightening press is now being 
manufactured by the Anderson 
Bros. Mfg. Co., 1907 Kishwaukee 
St., Rockford, IIl., to supplement 
its line Of hand presses. Although 
the capacity of the new machine is 
10 tons, it is claimed to be so sensi- 
tive that it can be used to bend a 
shaft as little as 0.001 inch. 

A pressure gage indicates the 
ram loading; and beneath the ram, 
at the point of maximum deflection 
of the work, is located an adjust- 
able dial indicator which clearly 
shows the amount of shaft run-out 
in the preloaded, fully loaded, and 
unloaded positions. Thus the exact 
load required to correct shaft run- 
out can be readily applied. 

Use of the Barnes hydraulic sys- 
tem on this press provides four 
distinct advantages: (1) A flexible, 
sensitive control of the press is 
made possible by means of a unique 
rotary control valve operated from 
the front of the machine by a con- 
trol lever. (2) Safe operation is 
assured by the spring return mech- 
anism of the control lever. Release 
of the lever not only reduces the 
load immediately, but also causes 
the ram to return rapidly. (3) A 


Anderson Sensitive High-speed Straightening Press 


high rate of production is attain- 
able because of the rapid ram re- 
turn speed. (4) Ease of operation 
is assured, since the operator has 
complete control of the press by 
simply depressing the lever until 


Heavy-Duty Hydraulic 


The Racine Tool & Machine Co., 
Racine, Wis., has just announced a 
new 20- by 20-inch capacity metal- 
cutting machine known as Model 
36C. This machine was designed 
primarily to secure low cutting 
costs with a thin cutting blade 
when handling large pieces. It is 
particularly adapted for cutting 
die-block steel and other costly 
materials. The comparatively light- 
weight cutting blade used removes 
only a small amount of metal in the 
form of chips; thus where multiple 
cuts are made, a substantial sav- 
ing results from this feature alone. 

The machine is hydraulically op- 
erated, full control being accom- 
plished by a single lever. A special 
dual type feed is used, which pos- 
sesses rather novel advantages. It 
provides a fast cutting speed on 
light materials, and yet is arranged 
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the desired load is attained and 
then releasing it to complete the 
cycle. : 

The length of the work-table jg 
60 inches. Available table attach. 
ments include’ checking rolls, 
spring-loaded centers, and adjust. 
able anvils. An adjustable stop. 
collar is provided to limit the § 
inch maximum stroke of the ram, 
Hand-operated control equipment 
is standard, but provision can be 
made for foot operation. __.____ 54 


Metal-Cutting Machine 


for a positive predetermined rate 
of cutting on die steel, alloys, and 
tool steel. A three-speed transmis- 
sion provides cutting speeds of 65 
to 85 and 115 strokes per minute. 
A 3-H.P. motor drive through Y- 
belts is connected to the three. 
speed transmission by a “Twin 
Dise” clutch. __.____ oe 


Plastic-Face Hammers 
and Plastic Mallets 


Plastic faces are now available 
for the Basa replaceable-face ham- 
mers made by Greene, Tweed & 
Co., 4377 Bronx Boulevard, New 
York 66, N. Y. The company’s 
Empire mallets are now also made 
both from a plastic material and 
from rawhide. The plastic selected 
has qualities making it specially 


Racine Heavy-duty Metal-cutting Machine 


_———_——— 





To obtain additional information on equipment 


described on this page, see lower part of page 196. 





PRECISION 


Easy to hold to infinitely close toler- 
ances—rigid from the base up— 
smooth flowing power—sum up brief- 
ly the inherent qualities of Sidney 
lathes that adapt them to precision 
operations demanded in airplane 
construction. 


This illustrates but one of the Air- 
plane Manufacturers who are now 
using not just one machine but bat- 


3 Se ae 7 3 
s —er 


teries of Sidney Lathes on a host of 
widely different operations. 


Your job may not be identical to this 
but if it calls for sustained accuracy 
over long periods it may best be done. 
on a Sidney Lathe. 


Built in 14” to 36” capacities to 
cover a wide range of manufacturing 
applications. 

Bulletins available for each model. 


Photo courtes 
Curtiss-Wright 
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adapted for the purpose of ham- 
mering, is tough and resilient, and 
will not chip, split, or mushroom, 
nor will it mar the struck surface. 
The plastic faces and the plastic 
mallets are recommended as a sub- 
stitute for rawhide, which is now 
difficult to obtain. The dimensions 
and weights of the plastic faces 
and mallets are the same as of 
those made from rawhide. 56 


General Electric Electronic 
Tube Flaw Detector 


A new, high-frequency, electronic 
flaw detector for the production- 
line detection of longitudinal cracks 
and seams in non-magnetic metallic 
tubing in an extensive range of 
diameters and wall thicknesses has 
been developed by the Special Prod- 
ucts Division of the General Elec- 
tric Co., Schenectady, N. Y. This 
instrument is capable of detecting 
and locating imperfections 1/2 inch 
long, 10 mils wide, and one-third 
of the wall thickness in depth, even 
though they are on the inside of 
the tubing and do not appear on 
either surface. 

The detector consists of a control 
unit, which is standard for testing 
various sizes of non-magnetic tub- 
ing, and a coil box that accommo- 
dates any one specific size of round, 
straight tubing of uniform outside 
diameter within the range of from 
1/4 inch to 2 inches. Additional 
coil boxes are available for any 
size tubing within the dimensions 
specified. The power supply re- 
quired for the electronic unit is 100 
to 125 volts, 60 cycles. 57 





G.E. Electronic Equipment for Detecting 


Flaws in Tubes 





Self-contained Hydraulic Press 


Beatty 350-Ton 
. Joggling Press 


A new self-contained hydraulic 
press for joggling plates and 
shapes, heavy forming and bending 
operations in shipyards, car and 
tank shops, and for bridge and 
structural work has been brought 
out by the Beatty Machine & Mfg. 
Co., Hammond, Ind. This press has 
a stroke of 36 inches, an advance 
speed of 130 inches per minute, a 
pressing speed of 12 inches per 
minute, and a return speed of 175 
inches per minute. 

The maximum operating pres- 
sure of this press is 2000 pounds 
per square inch. The maximum 






opening is 69 inches, and the mini. | 


mum die space is 33 inches. The 


table is 54 by 84 inches; the top 


platen, 36 by 36 inches; and the 
gap, 54 inches. The machine igs ar. 
ranged for either hand or foot con- 
trol of the ram movement, and ig 
built in capacities of from 5 to 
350 tons. 58 


Precision Universal 
Measuring Apparatus 


A universal precision measuring © 
desig- © 


apparatus or instrument, 
nated the MU-214B, which offers 
an exceptionally wide range of ap- 


plication has been brought out by - 


the Societe Genevoise d’ Instru- 
ments de Physique, Geneva, Switz- 
erland, and is being introduced in 
this country and Canada by the 
Cosa Corporation, 5000-4 Chrysler 
Bldg., New York City. This instru- 
ment can be used for all kinds of 
measurements of components rang- 
ing from the size of a tiny clock 
wheel up to the usual machine part. 

The three microscopes with which 
this instrument is equipped have a 
measuring accuracy for rectangu- 
lar coordinates of 0.0001 inch. The 
micrometer drums are divided into 
one hundred parts, each graduation 
being equal to 0.00005 inch. The 
standard scales are made of a spe- 
cial steel alloy and require no cor- 
rections for temperature changes. 
The microscopic lines used in meas- 
uring are ruled on a specular pol- 
ished surface to an accuracy of 
0.000005 inch. 

The wide range of attachments 
available for use on this instrument 





Swiss Precision Universal Measuring 


Instrument 


—$— 
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SUNOCO EMULSIFYING CUTTING OIL 


increases cutter life ...improves finish... cuts costs 


The accuracy and speed with which American manu- competitive product they were using to Sunoco Emul- 
facturers are turning out vital parts for automatic sifying Cutting Oil. Sunoco solved their problem! It 
guns for our armed forces is a production marvel... was stable in emulsion... increased cutter life .. . pro- 
and Sun Oil Engineers and Sunoco Emulsifying Cut- duced a better finish . . . and in addition there was a 
ting Oil have a part in it! saving of 25% in cutting oil costs and operators’ com- 
One large plant, recently awarded the Army-Navy plaints about skin irritation ended. 

"E” for outstanding achievement in the production 


of automatic guns, had been having trouble on an In this way — in hundreds of other ways — Sun Doc- 


important milling operation. Production was not up tors of Industry and Sun Cutting Oils are contributing 
to rated capacity and the entire schedule was threat- to the production miracle that is winning the war. Let 
ened by this bottleneck. them help you in your plant ... write... 


On the recommendation of a Sun Cutting Oil Engi- SUN OIL COMPANY ~° Philadelphia 3 
neer-—— a Doctor of Industry — they changed from the Sun Oil Company, Limited, Toronto, Canada 


» <= BS 


INDUSTRIAL PRODUCTS seme moustey~ i ance 


od 





include a Goniometric microscope 
for measuring angles to one min- 
ute; tool-holders and various types 
of work-tables; center supports; 
special illuminating equipment; lo- 
cating and spotting tools; precision 
rotary table; photomicrographic 
camera; dividing head; universal 
measuring table; and thread pitch 
measuring attachments. _._..___.59 


Industrial Fluid Cooler. 


A refrigerating system for cool- 
ing industrial fluids, designated 
Model 400, has just been developed 
by the Gray-Mills Co., 1208 W. 
Ontario St., Chicago 10, Ill. This 
cooler is particularly adapted for 
mechanically refrigerating coolants 
or cutting fluids and settling and 
screening out chips and the coarser 
abrasives. Coolant is applied to the 
work by a self-contained pump. 

The cooler is equally well adapted 
for cooling many industrial fluids 
and maintaining them at required 
temperatures. Examples of such 
applications are the cooling of oil 
or fluid employed in hydraulically 
operated presses or mechanisms, 
and the cooling and temperature 
control of quenching oils and beas- 
ing lubricants. 

The cooler occupies a floor space 
of 28 1/2 by 33 inches, and is 44 
inches high. It is equipped with a 
1-H.P. compressor. Centrifugal or 
gear type coolant pumps driven by 
1/2-H.P. motors are available.__60 


Gray-Mills Industrial Fluid Cooler 


Anguler 
Adjustment Knob 
Adjustment Shaft 


\ Belt Tension 
Releose Pin 


\ Mydraulic Stop 


Porter-Cable Back-stand Idler 
for Abrasive Belts 


Porter-Cable Back-Stand 
Idler 


A new Model ABS back-stand 
idler has been brought out by the 
Porter-Cable Machine Co., 1801-12 
N. Salina St., Syracuse 8, N. Y., 
which is designed to adapt grind- 
ing and polishing lathes to abra- 
sive-belt grinding. This equipment 
is especially recommended for 
grinding welds and flash, generat- 
ing radii, grinding flat and edge 
work, cleaning up, polishing, etc., 
using an endless metal-cutting belt 
of any width up to 6 inches. This 
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type of abrasive belt is used to ghy 
tain faster cutting and to secups 
the desired finishes more easily 
Heating of the work is greatly rel 
duced by using the long abrasiyg 
belt, which lessens the danger of 
heat discoloration, warping, ang 
fracturing. 

It is claimed that the same re. 
sults as are obtained by grinding, 
rough-polishing, and finishing 9, 
regular wheels can be secured by 
the abrasive-belt method without 
the rough-polishing operation.__6] 


“Researchco” Universal j 
Centrifugal Clutch — 


The Amalgamated Engineering: 
& Research Corporation, 100 Wy 
Monroe St., Chicago 3, IIl., known! 
in the trade as “Researchco,” hag’ 
brought out a new type of auto: 
matically engaging and disengag.) 
ing centrifugal clutch designated 
“Torkontrol.” This new clutch, 
which is obtainable in any desired 
size and capacity, can serve either 
as a coupling between shafts or as 
a driving pulley or gear in a trans. 
mission, or a_ starting cushion) 
between power units and driven: 
mechanisms. ; 

The clutch consists of a partially 
filled oil chamber fitted with 
freely rotating hub which carries # 
series of movable wedge-shaped fly=) 
weights. As the hub revolves, these) 
weights fly outward and engage the 





**Torkontrol”’ Universal Centrifugal Clutch 


— 





To obtain additional information on equipment 


described on this page, see lower part of page 1 
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At Gisholt, the Army-Nav? “EB” and 
the Treasury Flag fv side bY side 





internal rims of the outer case, 
binding the hub and shell into a 
functionally solid pulley or coup- 
ling. This unit is reversible, since 
it works equally well in either di- 
rection. It is “set” to engage or 
release at a given speed and to slip 
in case of overload. It is claimed 
that this unit permits the use of 
smaller engines or motors, giving a 
smooth cushioned application of 
power with a straight-line accelera- 
tion that results in a saving in 
operating cost. Clutches of this 
line have been built in sizes ran- 
ging from 1/4 H.P. to 500 H.P. for 
both built-in and general applica- 
tions. Shnianentasineaabadehaee 


DeWalt Portable 
Radial Saw 


DeWalt Products Corporation, 
1000 Fountain Ave., Lancaster, Pa., 
has just added to its line of radial 
cutting machines a new portable 
model which can be easily carried 
by two men to any point in the 
plant. It will cut ferrous and non- 
ferrous metals when equipped with 
a metal saw or abrasive wheel, and 
can be used for cutting off wood 
material 14 inches wide by 1 inch 
thick or 12 inches wide by 3 inches 
thick with a 12-inch saw. It can 
also be used for ripping, beveling, 
mitering, shaping, and other wood- 
working operations. 

This machine is available in 
1 1/2, 2, and 3 H.P. sizes. The 
direct-drive motor is the protected 


Portable Radial Cutting Machine Made by 
DeWalt Products Corporation 





Bellows Air-operated Milling Machine Vise 


type, Formex Fiberglas insulated, 
and provided with sealed ball bear- 
ings that require no lubrication.__63 


Automatic Air-Operated 
Milling Machine Vise 


An automatic milling machine 
vise which develops clamping pres- 
sures that are adjustable up to 
40,000 pounds, is a new product of 
the Bellows Co., Akron, Ohio. This 
vise (the CVH-60) receives power 
from a Bellows air motor operating 
on a line pressure of 80 to 100 
pounds. Any desired pressure with- 
in the range specified can be ap- 
plied and uniformly maintained. 
The air consumption is low, aver- 
aging less than 1/10 of a cubic foot 
of free air per cycle. 

A double-acting valve integral 
with the vise has an adjustable 
control lever which permits opera- 
tion of the valve from any angle in 
any plane. The control lever can be 
synchronized with a moving part of 
the machine to provide fully auto- 
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matic operation. All enclosed pam 
are automatically lubricated by 
oil mist from the air motor 
haust. The device is 27 3/4 ingh 
long by 6 inches wide by 4 % 
inches high, and has a maximyp 
jaw opening of 5 3/8 inches 


“Regent” Facing and 
Boring Head 


The Paper Converting Machine 
Co., Green Bay, Wis., has developed 
a facing and boring head with, 
selective automatic feed that is be 
ing placed on the market under the 
trade name “Regent.” This boring 
head is available in two sizes—the 
Model 20 with a range for handling 
work from 0 to 24 inches in diam- 
eter, and the Model 10 with a range 
from 0 to 12 inches in diameter. 
The Model 20 is shown in the illus- 
tration performing a_ step-facing 
operation. 

The Regent boring head utilizes 
the forward and backward feed 
mechanism of the boring-bar itself 
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s 


‘© 
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“Regent” Facing and Boring Head with 
Selective Automatic Feed 





To obtain additional information on equipment 
described on this page, see lower part of page 1 
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POWER-OPERATED SPEED SELECTOR 
PROVIDES AUTOMATIC SPEED CHANGING 


Here’s the lively change of pace that simplifies machining oper- 
ations—speeds up turret lathe production. 

You simply set the dial. The Gisholt Speed Selector responds 
with any one of twelve spindle speeds—makes the shift auto- 
matically by hydraulic power. Selecting the proper cutting speed 
is quick and easy for each operation in turning, drilling, boring, 
reaming, threading, etc. No time-wasting calculations; no com- 
plicated adjustments. The Speed Selector makes more expert 
operators—keeps machines producing at maximum efficiency 
with minimum effort. 

Available for all standard Gisholt Turret Lathes, the Speed 
Selector is stepping up production in hundreds of vital war plants. 


GISHOLT MACHINE 
COMPANY 


1209 East Washington Avenue 
Madison, Wisconsin 


— 
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MANUAL GEAR-SHIFTING/ Re 


THE GISHOLT SPEED SELECTOR provides ex- 
treme flexibility to handle a wide variety of 
work. It may be used in two ways, as follows: 


DIRECT— By simply turning the control wheel, 
the operator may obtain any desired spindle 
speed without intermediate stops. 


PRE-SET—Speed is selected in advance of 
actual change. When operator finishes cut, 
he merely presses a trip; speed change is 
automatic. 


In either case, when dial is set for any of 
the six high speeds, a touch to the trip 
produces a corresponding low speed for 
threading or reaming. 


All spindle speed changes may be made 
without stopping the spindle or releasing 
the main drive clutch. 


Look Ahead... Keep Ahead... 


with Gisholt Improvements 


in Metal Turning 











RRET LATHES - AUTOMATIC ceesiss/ BALANCING MACHINES. 





to automatically feed the tool-hold- 
er slide outward or inward, and 
thus provides a wide range of cuts 
for roughing and finishing. It is 
bolted to the spindle face of the 
‘ boring-bar, ‘and is so ruggedly 
made that it will take almost any 
cut the bar itself will stand. 
Micrometer feed adjustment is in- 
corporated in the tool-holder for 
fine finishing cuts. 





Dayton-Rogers Die Cushion 


The Dayton Rogers Mfg. Co., 
2835 S. 12th Ave., Minneapolis 7, 
Minn., has just brought out a new 
Model CB pneumatic die cushion 
that is completely self-contained 
and can be quickly and easily 
mounted directly on the bolster 
plate of practically any power 
punch press. This new design in- 
cludes an all hardened and ground 
pin pressure pad that can be ma- 
chined and fitted to the press bed 
openings of the individual presses 
used, thus increasing the pin pres- 
sure area to the maximum capacity 
of the press bed opening. 

These pneumatic die cushions can 
be used to replace the springs and 
rnbber on dies already in use. They 
are not limited to controlling the 
draw-ring on deep-drawing opera- 
tions, but can also be used for con- 
trolling the pressure pad on a large 
percentage of forming dies. 

The pneumatic die-cushion units 
are built in sizes of from 6 to 24 
inches, have a drawing capacity 
from 2 to 12 inches, and will de- 
velop ring-holding pressures from 
1 1/2 to 23 tons on an air-line 
pressure of 100 pounds per square 
inch. Each cushion is supplied 
with a combination reducing regu- 


Tri-Bit Solid-shank Type Fly Cutters 


65 ° 





Pneumatic Die Cushion Made by 
Dayton Rogers Mfg. Co. 


lator, valve, and pressure gage, to- 
gether with high-pressure hose fit- 
tings that facilitate quick and easy 
ee 66 


Tri-Bit Fly Cutters 


Weddell Tools, Inc., 1239 Uni- 
versity Ave., Rochester 7, N. Y., 
has recently developed a line of fly 
cutters made with one or more 
teeth consisting of Tri-Bit blades 
previously brought out by this con- 
cern. These blades are set at suit- 
able rake and shear angles. The fly 
cutters thus produced are being 
widely used for high-speed milling 
operations, particularly for milling 
aluminum or magnesium and for 
the carbide milling of steel. 

The Tri-Bit cutter blades can be 
ground for roughing or finishing, 
or one blade can be ground and set 
for roughing while the other is 
ground and set for finishing. The 


triangular tool bits are rigj 
locked in position, being clamped 
into a V-shaped hole by a Single 
locking screw. Another screw Serves | 
to back up the blade and affords g 
simple means of adjustment fo 
size or wear. Tri-Bits are furnishe 
in high-speed steel, cast alloy, op 
carbide-tipped materials. 

The cutter bodies are heat 
treated alloy steel or Meehanite 
castings in sizes 2 1/2 inches jg 
diameter and up, and are furnished 
either with a solid shank, as sho 
or in the shell type to fit standard 
or special arbors. _______@ 67 


“Speedaloy” Tipped Tools 


A new metal-cutting material for 
tipping tools, known as “Speed. 
aloy,” has been developed by the 
Tungsten Alloy Mfg. Co., Newark, 
N. J., to fill the gap between high. 
speed steels and tungsten carbide, 
Speedaloy is a cast tungsten-chro- 
mium-cobalt alloy that is claimed 
to stand up better than high-speed 
steel and to have higher shock 
resistance than tungsten carbide, 
The cost of these tools ranges be 
tween that of tungsten carbide and 
that of high-speed steel. ___68 


Studler Angle Computer 


A new Studler angle computer 
is being manufactured by the Angle 
Computer Co., 5720 Melrose Ave, 
Los Angeles 38, Calif., for general 
shop use. This computer (known 
as Model C) is designed to insure 
accurate precision measurements of 
angles in vertical and_ horizontal 
planes. The protractor and vernier 
are calibrated to one minute, there 


Studler Angle Computer Shown in Two Positions 


— 
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RUBBING ACTION OF 
CHIP LOCALIZED HERE 







HOW TO 
SOLVE 


Picture above courtesy Cincinnati Milling Machine Co. 


New Facts on Metal Cutting 


HE PICTURE ABOVE is a photographic enlarge- 

ment of the cross-section of a tool cutting metal. 
NOTICE THE BUILT-UP EDGE. That small 
piece of metal alternately builds up and sloughs off. 
It is the key to tool life and work finish. 

The built-up edge, during its existence on the cut- 
ting edge, exerts the pressure which does the actual 
cutting or shearing of the metal. 

Sufficient build-up protects the cutting edge by 
localizing the rubbing action of the chip some dis- 

tance from the cutting edge. 
Excessive build-up is squeezed 


between the tool and the work-and spoils the finish. 
Adequate mobility prevents this, and enables the 
built-up edge to slough off with the chip. 


The ‘‘anti-weld’’ property of the cutting fluid 
controls the size and mobility of the built-up 
edge! 

Inthe laboratory and in practice Socony- Vacuum 
technicians have isolated and studied many other 
factors necessary in a cutting fluid. 


THIS IS NEW, IMPORTANT INFORMA- 
TION. It may be able to vitally improve your rate 
of production! 


SOCONY-VACUUM OIL COMPANY, INC. — Standard Oil of N. Y. Div. » White Star Div. * Lubrite Div. » Chicago Div. 
White Eagle Div.» Wadhams Div. * Southeastern Div. (Baltimore) » Magnolia Petroleum Co.» General Petroleum Corp. 











CALL IN SOCON Y-VACUUM 


Operating Problems 





**Plast-O-Lock”’ Collet Type 


Turner Gauge 


being 21,600 precise spacings. The 
view to the left in the accompany- 
ing illustration shows the computer 
with the table in the horizontal 
position, while the view to the 
right shows it in the vertical 
position. : 69 


Sine Angle Wheel-Dresser 


The Florian Mfg. Co., Plantsville, 
Conn., has developed a sine angle 
wheel-dresser to obtain speed and 
accuracy in angular form grinding. 
This new tool eliminates the need 
for costly special equipment or 
the alternative of time-consuming 
makeshift set-ups for dressing the 
wheels of surface grinders to the’ 
required angles. 

By using this dresser with stand- 
ard gage-blocks or adjustable par- 
allels, wheels can be quickly dressed 
to any angle from 0 to 90 degrees 
with the assurance that the angles 
will be accurate within plus or 
minus 10 seconds. The setting is 
determined by the use of a simple 
formula. This precision dresser is 
ruggedly built and designed to 
withstand everyday shop use.___.70 


Plug Gage Brought out by 
Grinding Co. 


“Plast-O-Lock” Collet 
Type Plug Gage 


A new collet type gage, known as 
“Plast-O-Lock,” is being placed on 
the market by the Turner Gauge 
Grinding Co., 2625 Hilton Road, 
Ferndale, Mich. This new gage has 
as its outstanding feature a collet 
of plastic, slotted and tapered to 
fit into the tapered end of a stand- 
ard gage-holder. Hand pressure on 
the collet is sufficient to lock the 
gage in the holder, and a partial 
turn of an end wrench unlocks it 
to reverse the gage or reset it at 
any desired protruding length. The 
collet is in one piece, so that a 
Plast-O-Lock double-end plug gage 
consists of only four separate parts 
—two plugs and two collets—in ad- 
dition to the handle. 

A plastic material was selected 
for the collet because it will not 
mar a lapped or polished surface. 
With the Plast-O-Lock feature, a 
large holding area of plastic against 
the metal surface of the gage pre- 
vents scratches or burrs and en- 
ables use of most of the gage’s 
length for production purposes. The 


reversible feature alone providey | 
double the life of a standard plug | 
gage; and where shallow holes are © 
being checked, the normal life wij 
bé several times greater, since the © 
“Go” and “No Go” ends, when wory 
beyond allowed tolerances, may — 
simply be cut off, thus leaving ay ~ 
unused section ready for gaging, | 
If a bore no deeper than 1/8 inch © 
is being checked, for example, ag | 
many as eight fresh sections cap | 
be obtained from one standard ™ 
length of Plast-O-Lock “Go” gage 7 
Early production is being limited | 
to plug sizes ranging from 0.050 © 
to 0.690 inch. 


Micrometers Reading to 
Ten-Thousandths 


The George Scherr Co., Inc., 126 
Lafayette St., New York 18, N. Y,, 
has announced that all Reed mi- 
crometers in the 1-, 2-, and 38-inch 


sizes will be furnished to custom- © 
ers with a vernier which enables 4 


quick and easy readings to 0.0001 ~ 
inch. There will be no extra charge 
for this new feature, which has 
been developed to meet the rapidly 
increasing demand for micrometers 
graduated for direct measurement 
of precision work. a 


Sav-Way Master Rolls for 
Checking Micrometers 
Sav-Way Industries, Box 117, 


Harper Station, Detroit 18, Mich., 
have brought out a set of master 


setting and checking rolls for use % 


a ne re 


Wheel-dresser Made by Florian Mfg. Co. Master Rolls for Checking Micrometers 


To obtain additional information on equipment] 
described on this page, see lower part of page 196. 4 
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OMBERS carrying bigger loads than 

freight cars! Fighters that can dive 
faster than sound travels! These are mod- 
ern miracles of air warfare—miracles 
made possible by the giant Wasp 
Engines that power these planes. 

And miracles beget miracles. For in 
these engines are gears of such extreme 
precision that their manufacture by any 
other method save exhausting hand 
labor, was long deemed impossible. 
Transforming these hand methods into 
mass production—turning out these 
high-precision gears by the hundreds of 
thousands needed for the world’s largest 


air armada—was an achievement made 
possible by new manufacturing methods 
—new production techniques developed 
by Foote Bros. 

These precision gears may well open 
the way to new miracles in the econom- 
ical transmission of power when the 
war is won. For already on the boards of 


many American manufacturers are plans 


for machines that will utilize the type of 


precision gear Foote Bros. are producing 

for aircraft engines. 

FOOTE BROS. GEAR AND MACHINE 
CORPORATION 


25 South Western Boulevard e Chicago, III 











New Type Rotor 


in checking micrometers and other 
precision inspection and gaging in- 
struments. The set consists of 
twenty rolls ranging from 0.1 inch 
to 2 inches in diameter. The rolls 
are hardened, ground, and lapped 
to gage-makers’ X tolerance. They 
are deep-frozen before being finish- 
ground to eliminate internal strains 
and to provide accelerated aging. 
This set of rolls was originally 
developed to meet the company’s 
own need for a more accurate 
method of checking micrometers, 
snap gages, and other inspection 
devices used in connection with its 
production of precision aircraft, 
automotive, and ordnance parts. 
They are also useful in setting up 
work where dial indicators are to 
TLC, 


Submerged Type Coolant 
Pump for Small Machines 


A small-sized _ seal-less pump, 
identified as Model MVA, which is 
designed for small machines, such 
as hand mills, surface grinders, in- 
ternal grinders, drill presses, tap- 
ping machines, etc., has been added 
to the line of coolant pumps made 
by the Pioneer Pump & Mfg. Co., 
19643 John R Street, Detroit 3, 
Mich. This small pump, just under 
16 inches in height, has all the 
characteristics of the full-sized 
counterparts recently developed by 
the company. r 

It is intended for machines hav- 
ing a coolant sump in their base or 
for machines provided with sepa- 
rate coolant tanks. Brackets and 
flanges are available for mounting 
the pump on the edge, side, or top 
of the tank. Chips or dirt that will 
pass through the grille located in 
the bottom of the pump will readily 
pass through the pump without in- 
juring it. sicbesamcsianaaaee 


Onsrud Air-operated Turbine Motor with 








Onsrud Air-Turbine 
Motors 


The line of air-turbine motors 
built by the Onsrud Machine 
Works, Inc., 3940 Palmer St., Chi- 
cago 47, Ill., in a range of sizes 
from 1/6 to 3 H.P. with operating 
speeds from 15,000 to 100,000 
R.P.M. now has a patented rotor of 
exceptional efficiency. This new 
solid milled rotor with bucket type 
impeller blades operates on an im- 
pulse reaction principle, employing 
an air feed-back system to achieve 
high efficiency. The expanding air, 
in combination with the patented 
Onsrud “Metered Mist’ lubrica- 
tion, serves to reduce wear. 

Although developed for use on 
its own products, the company is 
now making its full line of air- 
turbine motors available for incor- 
poration in the products of other 
manufacturers. —__£££_£_$_$_$_______ 75 





Pioneer Coolant Pump for 


Small Machines 





218—-MACHINERY, December, 1943 





Meehanite Milling Cutter Bodies Made by 


Farrel-Birmingham Co. 


Meehanite Milling 
Cutter Bodies 


To facilitate the application of 
the correct milling cutter to a par. 
ticular piece of work, the Farre. 
Birmingham Co., Inc., Ansonia, 
Conn., has developed milling cutter 
bodies of Meehanite which can be 
machined to receive carbide or cast 
alloy tips within a broad range of 
rake and spiral angles. 

A variety of body castings and 
cutting tips can be kept in stock 
by machine shops for use in making 
up cutters for a wide range of 
work. The user simply faces, bores, 
and slots the hub to suit require 
ments, mills the tooth seats, and 
attaches the desired tips by braz 
ing. Carbide tips can be applied 
where a high-grade finish is re 
quired, and cast-alloy tips can be 
used for heavy roughing opera- 
ae Rn 76 


McGill Vapor-Proof Safety 
Guard for Electric Light 


A new vapor-proof safety guard 
for electric lamps that is entirely 
free from exposed metal and is 
shockproof and non-sparking has 
been brought out: by the McGill 
Mfg. Co., Inc., Electrical Division, 
Valparaiso, Ind. This guard is 
designed to eliminate the danger of 
receiving shocks when handling 
electric lights in wet places—a 
hazard that has had fatal results 
in some instances. 

The splashing of liquids cannot 
cause breakage of the light bulb, 
which is covered by a heat- and 
impact-resisting air-tight globe. 
The globe, in turn, is protected by 
a strong fiber cage which is treated 
to prevent warpage. The cage i 


firmly attached to an unbreakable 
plastic handle. 


The portable fea 








To obtain additional information on equipment 
described on this page, see lower part of page 196. 
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Halfa century of s é 
pecial- 

ization has established 
= reputation as the 
mall Wheel People of 

the Abrasive Industry. 
ou can bank on us. 





WLL SPEED AHEAD! 


Making only Mounted Wheels and small Grinding Wheels—main- 
taining highest quality in spite of large quantities and rush 
orders—shipping them promptly. This is our job, our battlefield. 


With full WPB approval, we stopped making all large size grinding 
wheels and fixed our sights on wheels 3” in diameter and under. 


We worked all around the clock, 24 hours a day, and in a short 
time were able to fill orders on time—And, our central location 
cuts time in transit. Today, there is no waiting. With the Army- . 
Navy E at our masthead, we are going full speed ahead. 


TEST WHEEL FREE —To get 
acquainted with Chicago Wheels, 
let us send one postpaid. Tell us 
size wheel and material you wish 
to grind. 


Write for illustrated catalog 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St., Dept. MR, Chicago 7, Illinois 
SSS SSR HHS EE SF SH 8 OH WH SF SH Me we ee mh em we mm 
Send Catalog. Interested in: mes. 
(Mounted Wheels (Grinding Wheels Send Test Wheel. Size 








Name 








seueseeeess, 


Address 
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ture enables the light to be taken 
wherever it is needed, and a fiber 
swivel hook permits it to be hung 
up at any convenient point. 77 


Anker-Holth Foot-Operated 
Air Valve 


A new foot-operated air valve 
designed for general use on all 
types of pneumatic equipment, 
such as air holding devices on 
lathes, air vises, operating cyl- 
inders, etc., is offered to the trade 
by the Anker-Holth Mfg. Co., 332 
S. Michigan Ave., Chicago 4, IIl. 
It is made in sizes of from 1/4 to 
1/2 inch, and is of the disk type. 
The pedal is easy to operate, and 
is returned to the neutral position 
by a spring. When the pedal is 





Foot-operated Air Valve Made by 
Anker-Holth Mfg. Co. 


pushed down and the foot removed, 
it will automatically return to the 
neutral position, but the work will 
be held until the pedal is again 
pushed down. af 78 


Peck & Harvey Table Type 


Continuous Printers 


Two table type continuous print- 
ers (B-1 and B-2) have been de- 
veloped recently by Peck & Harvey, 
4327 Addison St., Chicago, IIl. 
These two models produce clear, 
sharp blueprints or direct-process 
black and white prints up to 44 
inches wide in any lengths at a 
speed up to 42 inches per minute. 
The cost is 1 to 1 1/2 cents per 
square foot, including labor. 

The printers are compact, port- 
able, and can be placed on any con- 
venient table or bench. They are 
simple and easy to operate and 
maintain. No special wiring is re- 





Peck & Harvey Continuous Black- 
and Blue-printing Machine 


quired for this printer, connection 
being made with any standard elec- 
tric outlet. . sonepisuaael 


Sheffield Thread-Lead 


Checking Instrument 


A new production type “Lead- 
chek” is announced to the trade by 
the Sheffield Corporation, Dayton 1, 
Ohio. It is designed for the rapid 
and accurate checking of quantities 
of threaded parts, such as aircraft 
components, studs, and small shafts. 
It can be used to advantage in the 
receiving room or gage inspection 
department, where quantities of 
identical threaded parts require 
checking. 

It is claimed that thread lead can 
be checked to an accuracy of 0.0001 
inch more rapidly on this instru- 
ment than by any other method. 
The Leadchek will handle threaded 
lengths up to 2 inches, maximum. 
Threads as fine as 40 pitch or as 
coarse as 2 1/4 threads per inch 
can be checked. This instrument 
will check parts having diameters 
ranging from 0.125 inch to 2 inches, 
and can be obtained with a dial in- 
dicator, “Electrichek,” or “Electri- 
gage” head. 





*‘Leadchek”” Thread-lead Checking 


Instrument 





The dial indicator has a range of 
0.010 inch on the dial face ang is 
graduated to 0.0001 inch. The gage 
is of simple rugged construction 
and has sufficient capacity for , 
wide range of production threag 
checking. 8 













Improved Lock Type | 
Protractor | 


A pocket size, lock type prot 
tor, known as the “Xactor,” f 
use in the engineering field and fg 
precision shop work, such as 









Pocket Size Protractor Made by 
Industrial Engineering Co. : 


grinding, machining, and inspew 
tion, has been placed on the markef 
by the Industrial Engineering Coy 
Inc., 141 W. Jackson Blvd., Chicago 
4, Ill. This protractor is adapted” 
for the accurate measuring of the 
angles on drill points, tool bits, ma- 
chine ways, depths of holes, and for 
use in sketching and laying out 
tools and machine parts, dies, and 
jigs. The protractor is vernier- 
equipped, and has an adjustable 


lock type sliding scale which pivots d 
the full 360 degrees for measuring al 
any angle to an accuracy of one R 
half of one degree. Deeply etched d 
graduations facilitate reading, even o 
in poor light. — ‘ 
* o* & 5 
Two 20,000-H.P. electric motors . 
for the Army’s new stratosphere 
wind tunnel at Wright Field are e 
being constructed by the Westing- 
house Electric & Mfg. Co. Each ( 
of these motors is twice as power 


ful as the largest electric motors 
supplied to steel mills. The two 
driving units will produce a 600- 
mile-an-hour current of cold air # 
test high-altitude performance of. 
aircraft. 
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To obtain additional information on equipment 
described on this page, see lower part of pagé 1 





GUARD Your Screw Driving Army 
Against Injury and Absence 














SCREWS + STOVE BOLTS 


Detre 



































ARSH and harmful hand 

cleaning soaps and compounds 
used because they work fast, as 
well as because they are usually 
low in cost, are doing much to in- 
crease lost time due to skin infec- 
tions in metal-working plants. This 
fact is called to the attention of 
industrial managers by Dr. R. W. 
Mitchell, technical director of the 
Magnus Chemical Co., Garwood, 
N. J. 

About 70 per cent of industrial 
diseases are skin infections. Many 
of these are due to improper meth- 
ods of cleaning the hands during 
and after work. Proper methods 
of cleaning the hands can reduce 
the time lost through skin troubles 
to a considerable extent. 

First of all, a hand cleaner 
should not be strongly alkaline, 
although it must be so to a certain 
extent in order to clean off grease 
and oil; but if it is so strongly 
alkaline that the skin is robbed of 
its natural oils in the washing 
process, this leads to chapping 
or cracking, particularly in cold 
weather, which, in turn, invites 
infection. Heavy scrubbing and 
brushing are other sources of ab- 
rasions and irritation that invite 
infection. 

A harsh, gritty scouring agent 
obviously will speed up the cleaning 
process, but it also scratches and 
abrades the skin, laying the hand 
open to infection to a degree that 
only an industrial physician can 
appreciate. There are, however, 
safe and effective scouring agents 
for hand cleaning in metal-working 
shops. Probably the best is a care- 
fully graded, processed, and se- 
lected pumice, which, while having 
excellent scouring action, does not 
scratch or abrade the skin. Corn- 
meal is another widely used and 
effective hand scouring agent. A 
hand cleaner made up of a good 
soap with selected alkaline salts 
and pumice or cornmeal will do as 
fast a cleaning job as any sand 
soap without scrubbing or brush- 
ing, and will not scratch the skin 
and irritate cuts or abrasions. A 
well compounded hand cleaner will 
rinse off speedily and thoroughly 
even in cold water. The effects of 
soap residues left on the _ skin 





Reducing the Frequency of Skin Infections in 
Metal-Working Plants 


should not be overlooked, because 
they are a source of trouble. 

Now, how can the danger of in- 
fections caused by harsh and 
scratchy sand soaps best be avoid- 
ed? As long as the old-fashioned 
plan of expecting the worker to buy 
his own soap is followed, the in- 
troduction of safe cleaners is 
bound to be slow. Left to himself, 
the average worker will buy the 
cheapest soap that gets his hands 
clean the quickest. The answer to 
this problem is, therefore, for 
management to assume the respon- 
sibility of supplying its plant 
wash-rooms with a_ satisfactory 
hand cleaner. It should also see to 
it that only the selected safe 
cleaner is used. Many authorities 
on the subject prefer a powdered 
cleaner, not only because of the 
ease in dispensing it exactly in 
suitable amounts, but because of 
the hygienic method possible in 
dispensing. A simple device meas- 
ures it in adequate quantities and 
supplies each worker with just 
enough to do a good cleaning job 
without waste. 

Then, according to Dr. Mitchell, 
we come to the question, “Can any 
effective protection be offered for 
the hands while working?” This is 
possible through the use of one 






of the compounds now available, 
which provide the metal-worker’s 
hands with a very thin but effective 
“glove” while on the job. These 
compounds are supplied in the 
form of a greaseless cream, which 
is rubbed into the skin of the 
hands before starting work. The 
skin is not greasy to the touch, but, 
nevertheless, there is a coating 
that will last for some time and 
that acts as an impervious layer 
between the skin and the materials, 
oils, greases, etc., handled. Further- 
more, since dirt and grease is de- 
posited on the surface of this 
“glove” rather than on the skin, 
the hands are very easily cleaned, 

When the shortages of man labor 
brought more and more women 
into metal-working plants, it was 
thought at first that the skin of 
their hands, being presumably 
more tender than that of men, 
would lead to increases in skin in- 
fections. Experience indicates that 
women’s hands toughen quite rap- 
idly, so that skin troubles due to 
working conditions are not higher 
with women than with men, espe- 
cially after a few weeks on the job. 
For that reason, the same kinds of 
hand cleaning materials and pro- 
tective creams used by men are 
suitable for women. 








Elwell-Parker Electric Co.’s 
Fiftieth Anniversary 


The Elwell-Parker Electric Co., 
Cleveland, Ohio, has just completed 
its fiftieth year in business. The 
firm of Elwell-Parker, Ltd., of 
Wolverhampton, England, builder 
of motors and generators, licensed 
the present Elwell-Parker Electric 
Co. in 1893 to build this equipment 
in America. For some time the en- 
tire output of the new plant went 
to the Brown Hoisting Machinery 
Co. for use in ore-handling equip- 
ment. Later, the company built 
motors for passenger and commer- 
cial vehicles; but for the last thirty 
years, the concern has given its 
attention exclusively to material- 
handling equipment—electric trucks 
for industrial uses. 
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Barnes Hacksaw Production 
Calculator 


The W. O. Barnes Co., Inc., has 
recently issued a hacksaw produc- 
tion calculator designed to show 
the time necessary to make cuts 
with power hacksaws in steel of 
various specifications. SAE, AISI, 
and AMS steel specifications are 
listed on the table on the reverse 
of the calculator, and the machin- 
ability factor of these steels is in- 
cluded. With this factor known, 
the size and shape of the bar stock 
being cut are set up on the slide, 
and the time necessary to make the 
cut is read over the machinability 
factor. Copies can be obtained by 
writing on a business letter-head 
to W. O. Barnes Co., Inc., 1297 
Terminal Ave., Detroit 14, Mich. 








KENNAMETAL Me one 
dllore' 


Would you like to double cutting speeds so as to step up production? 
With KENNAMETAL, increases of 300 to 500% over high speed 
steel tools, and 50 to 100% over ordinary carbides are common. 








Would you like to eliminate snagging and clean up operations now 
required before machining because of hard scale or flashing? KENNA- 
METAL tools will cut through sand pockets, hard spots, and tough 
scale. 


Do you want to avoid the necessity for two cuts, roughing and 
finishing? With KENNAMETAL it is possible to take heavy cuts and 
still leave a clean, true surface. 


Do you want to eliminate grinding operations? KENNAMETAL 
tools will machine to a smooth finish and accurate size from end to 
end even on long parts such as shafts and gun barrels. 


Would you like to “gang up” several parts to save machining time, 
but hesitate because of the interrupted cuts involved? KENNA- 
METAL tools are sturdy and will take such jobs in stride. 


Many plants are now taking advantage of these possibilities by 
using KENNAMETAL with its high hardness, extreme weat-resist- 
ance, and shock-resistance. You, too, can benefit by using the distinc- 
tive KENNAMETAL tools. There is a type and size for every carbide 
application, be it turning, facing, boring, or milling. Each tool pro- 
duces consistently good performance throughout its scope of applica- 
bility. 

These are listed and described in our latest Catalog 43C. Do you 
have your copy? 





KENNAMETAL xe. 


7] 147 LLOYD AVE., LATROBE, PA. 











Trode Mark Reg U.S. Pet. OFF. 
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MACHINERY’S Handbook Now 
in Its Twelfth Edition 


Most readers of -MACHINERY have 
become acquainted with the gen- 
eral characteristics of MACHINERY’S 
HANDBOOK through actual usage in 
connection with the design or man- 
ufacture of mechanical products; 
hence, in this review, we _ shall 
merely outline some of the more 
important revisions or additions 
found in the Twelfth Edition. 


Incidentally, in the editing of’ 


MACHINERY’S HANDBOOK, we en- 
deavor to keep pace with important 
current developments in the ma- 
chine-building field by revising the 
HANDBOOK at frequent intervals. 
In order to accomplish this, the 
total number of books in each 
printing is established, as far as 
possible, so that a given issue can 
be distributed within a few months; 
consequently, frequent revisions 
are possible and handbook improve- 
ment is on a continuous basis. 
The following summary includes 
additions that may be of interest 
to the average handbook user: 
Planetary gear designing charts 
containing clearly arranged dia- 
grams showing twenty-four differ- 
ent planetary gear designs or prob- 
lems with simplified formulas for 
finding the ratio and direction of 
driven gear rotation; miscellaneous 
additional formulas relating to 
strength of materials and other 
designing problems; Class 5 screw 
thread fit for threaded steel studs 
as approved for federal services by 
the Government, with table of stud 
and tapped-hole sizes in both 
coarse- and _ fine-thread series; 
standard grinding wheel markings 
adopted by the Grinding Wheel 
Manufacturers’ Association to in- 
dicate abrasive grain size, hardness 
or grade, structure or density, and 
bonding process; permissible va- 
riations in sizes of cold-finished 
and _ hot-rolled bars; American 
standard thread gage and plain 
gage tolerances; manufacturers’ 
standard gage for sheet steel (now 
used in place of the original U. S. 
standard gage); thickness toler- 
ances adopted by sheet steel manu- 
facturers for both hot-rolled and 
cold-rolled sheets; American stand- 
ard pipe threads (1942 revision), 
including taper threads, straight 
threads for mechanical joints, and 
internal threads for couplings and 
lubrication fittings; American 


standard for gas cylinder outlet 
threads; American standard hose 
connections for welding or cutting 
torches; aeronautical screw thread 
series; tipping tools with high- 
speed steel and carbide tips; braze- 
hardening; revisions in SAE 
steels, including both old and re- 
vised composition numbers; gen- 
eral applications of SAE steels 
with 270 typical uses arranged in 
tabulated form and alphabetical 
order; standard speeds for motor 
reducers as adopted by National 
Electrical Manufacturers Associa- 
tion, and various other revisions 
and improvements. 

The practical value of these addi- 
tions or revisions naturally varies 
more or less with each handbook 
user, owing to the great diversity 
of problems encountered in the 
machine-building field. Perhaps, in 
the last analysis, the actual usage 
of a handbook is the most reliable 
index of its real value. In this con- 
nection, MACHINERY’S HANDBOOK, 
on the basis of both current and 
total sales, probably is the most 
widely used engineering work of 
reference in the United States and 
throughout the British Empire. 
Even the “Japs” have stolen it and 
published, surreptitiously, a trans- 
lated edition. While this is un- 
fortunate, it does prove that 
thieves may also be discriminating. 


* %*+ 


Using Fluorescent Light 
to Detect Flaws 


Fluorescent tubular lights of 
three colors are being used in 
an interesting manner to aid in- 
spection work in a windowless, air- 
conditioned room of a manufactur- 
ing plant. In this particular room, 
more than six hundred 40-watt 
fluorescent tubular lamps are in 
use. The white fluorescent lamps, 
which are run in a line along the 
room, are alternated at various 
points by green and blue tubes. 

With this lighting arrangement, 
flaws and defects in work can be 
readily detected by tilting the work 
toward the blue or green light 
band. The defects are disclosed at 
the point where the reflection on 
the work meets the reflection from 
the normal or white lighting. 
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Recent Army-Navy “B® 
Production Awards — 







The latest names added to the 
list of firms in the metal-working 
and machine-building fields to re? 
ceive the Army-Navy “E” Produc. 
tion Award or a renewal of the 
Award for six months of continued ” 
high production are as follows: 


American Foundry Equipment 
Co., Mishawaka, Ind. (renewal), 7 
Bullard Co., Bridgeport, Conn,” 
(third award). § 
Cleveland Worm & Gear Co., and * 
Farval Corporation, Cleveland, 0,” 
Greenfield Tap & Die Corp.) 
oration, Greenfield, Mass. (third ™ 
award). a 
Lindberg Engineering Co., Chi-” 
cago, Ill. (renewal). 3 
McGraw Electric Co., Elgin, I, 7 
Metal Mfg. Co., Long Island City, 7 
N. Y. 4 
Ransome Machinery Co., Dunel-” 
len, N. J. 
Schauer Machine Co., Cincinnati, 7 
Ohio (renewal). 
Sundstrand Machine Tool Co, 
Rockford, Ill. (renewal). 
Weatherhead Co., Cleveland, 0. 
(renewal). 




















* * * 






Film on Fabricating 
Magnesium Alloys 


The Dow Chemical Co. has re 
cently prepared and released a 
technical film describing processing 
methods for magnesium alloys. The 
film deals with the machining, 
welding, forming, ~ riveting, and 
surface treating of magnesium, 
and is available for showing before 
engineering, industrial, and _ tech- 
nical society groups. Requests for 
use of the film (or for information 
regarding it) should be directed to 
the Dow Chemical Co., Midland, 
Mich. 





*° & %* 


When I tell you that there is no 
man-power shortage as such, but 
merely a lack of the proper utiliza- 
tion of our present labor forces, I 
give you not only the result of my 
own observation in war plants, but | 
also that of practically every indus- ~ 
trial engineer who has studied the © 
relationship of production and man- = 
power closely.—O. C. Cool, Director 4 
of the Labor Relations Institute, 7 
New York City = © ‘| 
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Our Engineering, Research and Designing 

Departments are humming these days, 

RH 

ENGINEERING cil is exploring new and practical ideas for 
LAKE ERIE Hydraulic Presses to fabricate 


QUFFALD, MY. 5. A. many promising post-victory products. 
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Use of Micarta Pressure Pads Prevents Tungsten-Carbide Saws Used on 
a Milling Machine from Chattering 


Eliminating Tool Chatter Marks by 
Means of Pressure Pads 


When heavy cuts are taken in 
hard material, metal-cutting tools 
are likely to chatter and leave dis- 
tinct marks on the work, which are 
sometimes objectionable. This is 
particularly true in the case of 
large-diameter milling cutters. The 
accompanying illustration shows 
how the Sharon Works of the 
Westinghouse Electric & Mfg. Co. 
mounted pressure pads made of 
Micarta on the upper guide arms 
of a milling machine to eliminate 
chatter and thus insure smooth 


cuts. The Micarta blocks or pads 
are held in contact with the 
tungsten-carbide saws and _ serve 
very effectively to prevent the saws 
from vibrating, thus obviating 
chatter marks on the two faces of 
the cut. 

Use of these pressure pads has 
resulted in increasing saw or cut- 
ter life about 30 per cent, and has 
also increased the number of cuts 
obtained per grind about 30 per 
cent. The quality of the work has 
also been improved considerably. 


It is Time to Call a Halt 


The Governor of Ohio, John 
Bricker, recently pointed out that 
the government of his state gets 
along with 25,000 employes, while 
the federal government in the state 
of Ohio has 90,000 employes. In 
Massachusetts, there are 21,000 
state employes and 129,000 federal 
employes. In Pennsylvania, there 
are 44,500 state employes and 
215,000 federal employes. In Wyo- 
ming, the state employs 1100 
people, while there are 6200 on 


the federal government’s payroll. 
With more than 3,000,000 civilian 
employes—exclusive of the Army 
and Navy—our federal government 
now has more persons on the tax- 
payers’ payroll than the combined 
total of all the employes of all the 
forty-eight states plus all the em- 
ployes of all the country’s county 
and municipal governments—Harry 
F. Byrd, United States Senator 
from Virginia, in the New York 
World-Telegram 





226—-MACHINERY, December, 1943 


Silver Additions 
Improves Bronzes 


The American Silver Produce 
Research Project has published #4 
following conclusions as to copper.: 
tin-silver alloys: About 3 per cent 
of silver in wrought alloys of COP. 
per with 5 to 10 per cent of tin 
renders them susceptible to precip. 
itation hardening. Such bronzes 
when heat-treated, show marked 
increase in yield strength without! 
significant decrease in ductility, 
electrical conductivity, or resgig. 
tance to corrosion. Moderate cold 
rolling produces physical properties: 
superior to those obtained by heat 
treating 10 per cent tin bronzeg 
containing economically reasonable 
proportions of tin. 

In cast alloys of copper with 19 
per cent tin and 3 to 5 per cent 
silver, there is a mild response to” 
precipitation hardening treatment,” 
but the improvement does not) 
justify the cost of the silver,” 
Silver does produce grain refine: 
ment in cast bronzes, however, and 7 
restrains grain growth in wrought ™ 
bronzes. The addition of silver to 
bronzes containing 5 to 10 per cent 
of tin increases their hardness and” 


annealing temperature, effects that @ 


are particularly noticeable with} 
1 per cent or more of silver and 
for annealing periods of short? 
duration. 


Cast-Iron Borings Used in © 
Chemical Industry 


Millions of pounds of cast-iron 
chips resulting from the machining 
of cast iron are used in making ex" 
plosives, dyes, and chemicals for’ 
preserving rubber. The E. I. duj 
Pont de Nemours & Co., Inc., use 
more than 100,000,000 pounds of: 
these chips annually in their own) 
plants and in the ordnance plants” 
operated by the company for the 
Government. Soft oil-free borings, 
such as result from machining 
cast-iron piston-rings, transmission) 
housings, pulleys, etc., are very 
much needed for this purpose if 
carload lots. Plants that have large 
quantities of cast-iron borings am 
asked to communicate with the di 
Pont company with a view to sell 
ing their borings to that company 
instead of remelting them or ship- 
ping them to blast furnaces. 
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MOMENT OF INERTIA, ETC., FOR STANDARD-WEIGHT STRUCTURAL CHANNELS—1 





Values of Moment of Inertia J, Section Modulus 8, and Radius of Gyration r for Two Channels Placed 
Back to Back at Varying Distances Apart 
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Note: The radius of gyration with respect to 


. g ¢ g g Distance Apart B, Inches 

4 |3§ si]| 5 

E 253 36 2 2 ts ° 1/4 5/16 3/8 7/16 1/2 9/16 5/8 11/16 | 3/4 13/16 

¢ |ses| ses] so] g 

a 26a/ <e5] 2S te Values of J, S, and ¢ 
I 0.92 1.16 1.26 1.33 1.43 1.53 |,1.64 1.74 1.85 1.95 2.08 

4.1 2.38 1.41 Ss 0.65 | 0.76 0.81 0.83 0.88 0.92 0.97 1.01 1.05 1.09 1.15 

r 0.62 | 0.698 | 0.727 | 0.747 | 0.777 | 0.802 | 0.832 | 0.855 | 0.880 | 0.905 | 0.946 
I 1.3 1.67 1.83 1.94 2.07 2.20 2.36 2.48 2.64 2.82 2.98 

4 5.4 3.12 1.58 s 0.82 | 0.98 1.06 1.10 1.15 1.2 1.37 1.31 1.37 1.45 1.51 
r 0.65 | 0.730 | 0.765 | 0.790 | 0.815 | 0.840 | 0.870 | 0.886 | 0.918 | 0.952 | 0.976 
I 1.9 2.47 2.58 2.74 2.92 3.10 3.26 3.46 3.68 3.88 4.08 

5 6.7 3.9 1.75 Ss 1.09 1.32 1.35 1.41 1.48 1.55 1.61 1.68 1.76 1.83 1.90 
r 0.69 0.795 | 0.815 | 0.838 | 0.865 | 0.892 | 0.915 | 0.940 | 0.960 | 0.995 | 1.02 
I 2.7 3.38 3.58 3.76 4.02 4.22 | 4.46 4.68 4.94 5.18 5.44 

6 8.2 4.78 1.92 Ss 1.39 | 1.65 1.72 1.79 1.87 1.94 2.03 2.10 2.18 2.25 2.34 
y 0.74 0.840 | 0.864 | 0.886 | 0.916 | 0.940 | 0.965 | 0.990 | 1.012 | 1.040 | 1.067 
I 3.7 4.56 4.78 5.00 5.32 5.60 5.90 6.20 6.46 6.80 7.10 

7 9.8 5.7 2.09 Ss 1.76 | 2.05 2.13 2.19 2.30 2.39 2.49 2.59 2.65 2.76 2.86 
r 0.80 | 0.886 | 0.916 | 0.935 | 0.966 | 0.983 | 1.012 | 1.032 | 1.062 | 1.092 | 1.113 

WN 


axis 1-1 is equal to that with respect to axis 
2-2 when B is 1.31 inches for 3-inch size chan- 
nels; 2.06 inches for 4-inch size; 2.79 inches for 
56-inch size; 3.52 inches for 6-inch size; 4.22 


inches for 7-inch size; 4.94 inches for 8-inch 
size; 5.63 inches for 9-inch size; 6.33 inches for 
10-inch size; 7.67 inches for 12-inch size; 9.50 
inches for 15-inch size; 11.27 inches for 18-inch 
size channels. 
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MOMENT OF INERTIA, ETC., FOR STANDARD-WEIGHT STRUCTURAL CHANNELS—2 




























































































Values of Moment of Inertia J, Section Modulus 8S, and Radius of Gyration r for Two Channels Placed 
Back to Back at Varying Distances Apart 
— a $i 4 Distance Apart B, Inches 
2) 28 Eg] = 
2 284 38s a t ° 1/4 | s/t6 | 3/8 | 7/16 | 1/2 | 9/16 | 5/8 | 11/16 | 3/4 | 13/16 
¢ | ses | ses] go] 3 
a 26a, | <ed!] ES i Values of J, S, and r 
I 4.9 5.96 6.32 6.50 6.90 7.22 7.56 7.92 8.28 8.66 9.06 
8 11.5 6.72 | 2.26 Ss 2.15 2.50 2.61 2.65 2.78 2.88 2.98 3.08 3.18 3.30 3.41 
r 0.85 0.942} 0.970} 0.986] 1.015] 1.035] 1.060} 1.085) 1.110] 1.135] 1.160 
I 6.4 7.88 8.12 8.58 8.96 9.34 | 9.74 | 10.16 | 10.60 | 11.06 | 11.54 
9 13.4 7.78 | 2.43 Ss 2.67 3.08 3.14 3.28 3.38 3.49 3.60 3.71 3.82 3.95 | 4.08 
r 0.90 1.015} 1.022} 1.052) 1.080} 1.100) 1.12 1.142} 1.162} 1.190] 1.212 
I 8.2 9.80 | 10.32 | 10.76 | 11.22 | 11.68 | 12.14 | 12.66 | 13.16 | 13.72 | 14.26 
10 15.3 8.94 | 2.6 Ss 3.18 3.59 3.74 3.86 3.98 4.10 4.22 4.35 4.48 4.62 4.75 
r 0.96 1.046} 1.072} 1.097] 1.120] 1.145} 1.168) 1.190] 1.210] 1.240] 1.260 
I 13.4 16.12 | 16.72 | 17.36 | 18.00 | 18.68 | 19.40 | 20.10 | 20.84 | 21.56 | 22.42 
12 20.7 12.06 | 2.94 Ss 4.66 5.25 5.40 5.53 5.70 5.85 6.03 6.18 6.36 6.50 6.72 
r 1.05 1.155} 1.175} 1.200] 1.220] 1.245] 1.270] 1.290] 1.315] 1.340] 1.365 
I 28.8 33.14 | 34.16 | 35.36 | 36.60 | 37.80 | 39.00 | 40.40 | 41.80 | 43.10 | 44.50 
15 33.9 19.8 3.4 Ss 8.45 9.38 9.60 9.85 | 10.10 | 10.35 | 10.60 | 10.90 | 11.20 | 11.45 | 11.70 
r 1.20 1.295} 1.315] 1.335] 1.360] 1.380] 1.410] 1.430] 1.455] 1.470) 1.500 
I 50.0 56.50 | 58.00 | 59.70 | 61.20 | 62.90 | 64.70 | 66.50 | 68.20 | 71.00 | 72.20 
18 42.7 24.96 | 3.95 s 12.7 13.82 | 14.15 | 14.40 | 14.70 | 14.95 | 15.25 | 15.60 | 15.90 | 16.45 | 16.60 
r 1.42 1.510] 1.525) 1.545] 1.570] 1.585] 1.610] 1.632) 1.652] 1.690) 1.702 
Note: For radii of gyration with respect to axis 1-1 equal to that with respect to axis 2-2, see note on 
Data Sheet No. 503. 
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Machine Shop Training Course 


Price $6 Set — Payable $2 
with Order, $2 Monthly 


WITH BLUEPRINT READING CHARTS 


This standard treatise on machine shop 
practice in two volumes is for the shop man 
who wants to supplement his own ex- 
perience with a broad fund of practical 
knowledge; for use as a textbook and guide 
in shop training courses; for technical or 
trade schools; for designers who want the 
fundamentals of machine shop practice; for 
mechanical engineering students. 


The MACHINE SHOP TRAINING COURSE 
contains about 1000 pages of questions and 
answers. These questions deal with the ele- 
ments of machine shop practice and other 
subjects closely allied to the work of the 
shop. The answers are packed with useful 
facts, shop rules, typical shop problems and 
their solutions. 524 drawings and photo- 
graphs illustrate all kinds of machining 
operations, cutting tools, gages, etc. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 








Die Design and Diemaking Practice 
THE MOST COMPLETE TREATISE IN EXISTENCE ON DIES 


956 pages, 590 illustrations 


If you design, make or use dies for blanking, 
forming or drawing sheet-metal parts, here 
is a veritable die designer's and diemaker's 
bible. This die book presents not only de-: 
scriptions and drawings of a tremendous 
variety of dies, but a vast amount of data 
representing a lot of boiled down and costly: 
die experience. Dies of the same general 
classes are grouped together in chapters. 
The drawing dies have been placed into 
chapters according to the general. shapes 
of the parts produced, to facilitate finding 
the type of die for producing a given shape. 


Price $6— payable if desired $2 with order 
and $2 monthly for two months. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 























of the Tudusiry 


California 


Davin A. Netson has joined the De- 
troit Broach Co., Detroit, Mich., as 
vice-president, and will also be gen- 
eral manager of the company’s West 


David A. Nelson, Vice-president 
of Detroit Broach Co., and Man- 
ager of West Coast Branch 


Coast plant at Beverly Hills, Calif. 
Mr. Nelson has been associated with 
the Colonial Broach Co. for the last 
eighteen years. 


W. B. Merriam, general manager of 
the Globe Products Mfg. Co., 3380 S. 
Robertson Blvd., Los Angeles, Calif., 
manufacturer of the Globe miller, 
portable milling attachment for stand- 
ard lathes, and other machine tools, 
has been appointed executive vice- 
president. He became connected with 
the company in September, 1942. 


Harvey A. Craic has been made dis- 
trict sales manager of the Republic 
Steel Corporation in the Los Angeles 
district, and ArrHur C. GELDNER assis- 
tant district sales manager. For many 
years Mr. Craig was vice-president of 
the Rheem Mfg. Co., Richmond, Calif. 


Joun B. Ross, formerly with The 
Linde Air Products Co., has been ap- 
Pointed to the West Coast engineering 
Office at Los Angeles, Calif., of the 
firm of Handy & Harman, New York 
City, makers of silver brazing alloys 
and other metal products. 


Dr. NATHANIEL Baum has been ap- 
Pointed head of the new organic re- 


search laboratory of Turco Products, 
Inc., 6135 S. Central Ave., Los Angeles 
1, Calif. 


Illinois 


LINK-BEtt Co., Chicago, IIl., an- 
nounces the following promotions: 
Epwarp J. BuRNELL, heretofore vice- 
president and general manager in 
charge of the Pershing Road plant op- 
erations and central division sales, has 
been transferred to the executive offi- 
ces of the company at 307 N. Michigan 
Ave., Chicago 1, Ill., and has assumed 
the position of vice-president in charge 
of sales for the entire company. NEL- 
son L. Davis, Wiri~t1Am H. KINKEAD 
and C. WaALtTer SPALDING will assist 
Mr. Burnell in his new post. Harotp 
L. HoEFMAN, manager of the company’s 
Atlanta plant, succeeds Mr. Burnell as 
general manager of the Pershing Road 
plant. RicHAarp B. Hormes, district 
manager at Indianapolis, will take 
Mr. Hoefman’s place as manager of 
the Atlanta plant. Davin E. Davipson, 
district engineer at the company’s De- 
troit office, succeeds Mr. Holmes as 
district manager at the Indianapolis 
office. 


Dr. Davin S. Jacosus, retired con- 
sulting engineer of the Babcock & 
Wilcox Co., was awarded the Samuel 
Wylie Miller Memorial Award at the 
twenty-fourth annual meeting of the 
American Welding Society in Chicago. 
The medal was awarded to Dr. Jacobus 
for “the most conspicuous contribution 
to research, standardization, and ad- 
vancement of welded construction.” 


KENNETH HAL has been appointed 
factory representative in the midwest- 
ern territory covering Indiana, Illinois 
and Wisconsin, for the Snyder Tool & 


Engineering Co., Detroit, Mich. Mr. 
Hall was previously process engineer 
at the Plymouth plant of the Chrysler 
Corporation. He will make his head- 
quarters at 1358 Berkley St., Deerfield, 
Tl. 


GRAND SPECIALTIES Co., manufac- 
turer of “Quikcet,” “Dual-Grip,” “Quick 
Lockeet,” and other time- and labor- 
saving clamps, including C-clamps of 
various types, has completed and 
moved into its new manufacturing 
plant at Grand and Troy Aves., Chi- 
cago, Ill. 


Paut E. Froyp has returned from 
Washington, where he was connected 
with the Iron and Steel Branch of the 
War Production Board, to resume his 


former position as district manager 
in the Chicago branch office of the 
Allegheny Ludlum Steel Corporation. 


QUICKWORK DIVISION OF THE WHIT- 
ING CORPORATION, Harvey, IIll., announ- 
ces that the division is in a position 
to render complete service covering 
the design and construction of special 
welding positioners. 


JosEPH B. TERBELL has been appoint- 
ed first vice-president of the American 
Manganese Steel Division of the Amer- 
ican Brake Shoe Co., Chicago, II1., with 
which he has been connected for fif- 
teen years. 


Michigan and Minnesota 


W. F. Newsery has been appointed 
sales manager of the Industrial Divi- 
sion of the Detrex Corporation, De- 
troit, Mich., formerly known as Detroit 
Rex Products Co., manufacturer of 
metal-cleaning equipment and materi- 
als. Harry S. Tweepy has been ap- 
pointed manager of the Field Service 
Division. Mr. Tweedy has been chief 
inspector of production in all Detrex 
plants since December, 1940. 


JAMES R. WEAVER has been made 
manager of the Naval Ordnance plant 
at Center Line, near Detroit, Mich., 
operated by the Westinghouse Electric 
& Mfg. Co. Mr. Weaver has been man- 


James R. Weaver, Manager of 
Westinghouse Naval Ordnance 
Plant in Michigan 
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ager of the Westinghouse-operated 
Navy plant at Louisville, Ky., since 
1940. He is succeeded by C. E. Suir- 
LET aS manager of that plant. Mr. 
Shiplet was formerly superintendent 
of the Louisville plant. 


Don S. Connor has been appointed 
director of field engineering of the 
Micromatic Hone Corporation, Detroit, 
Mich., manufacturer of honing ma- 








Don S. Connor, New Director 
of Field Engineering, Micromatic 


Hone Corporation 


chines and honing equipment. Lawr- 
ENCE S. Martz has been made assistant 
to the president. Mr. Martz will con- 
tinue to direct the technical service 
activities of the company, and will 
also coordinate the company’s human 
and public relations program. 





Lawrence S. Martz, Assistant 
to President 
Hone Corporation 


of Micromatic 








MicHIGAN Toot Co., Detroit, Mich., 
has opened service and sales district 
offices at 601 Tower Bldg., South Bend, 
Ind., with T. S. MELLEN in charge, and 
at 1409 Union Central Life Insurance 
Bldg., Cincinnati, Ohio, with E. W. 
Brock in charge. 


GERALD CARLISLE has been appointed 
controller and assistant treasurer of 
the Micromatic Hone Corporation, De- 
troit, Mich., manufacturer of honing 
machines and honing equipment. 


Tampa Mra. Co., manufacturer of 
tools, jigs, gages, and fixtures, is now 
located at 2621 Virginia Park, Detroit 
6, Mich. 


LinK-BEtT Co., 307 N. Michigan Ave., 
Chicago, Ill., has purchased the manu- 
facturing plant and inventory of the 
LINK-BELT SuppLy Co. in Minneapolis, 
Minn. Ray S. Woop has been appoint- 
ed manager of that plant. 


New England 


CLayton R. Burt, formerly presi- 
dent and general manager of the Niles- 
Bement-Pond Co., West Hartford, 
Conn., has been elected chairman of 





Blank & Stoller 


Clayton R. Burt, Chairman 
of the Board, Niles-Bement- 
Pond Co. 


the board. Mr. Burt will continue to 
spend his full time at the West Hart- 
ford plant, which has been under his 
executive management since 1924. 
CHARLES W. Deeps has been elected 
president and general manager of the 
company. He also retains the active 
management of the Chandler-Evans 
Corporation, which was recently ac- 
quired by the Niles-Bement-Pond Co. 
Previous to becoming president of the 
Chandler-Evans Corporation in 1938, 
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Charles W. Deeds, President 
and General Manager of the 
Niles-Bement-Pond Co. 


Mr. Deeds was Vice-president and gen- 
eral manager of the Pratt & Whitney 
Aircraft Division of the United Air- 
craft Corporation, East Hartford, Conn. 


NILES-BEMENT-Ponp Co., West Hart- 
ford, Conn., has acquired the CuHanp- 
LER-EVANS CorPorATIoNn, South Meriden, 
Conn. The Chandler-Evans plants at 
South Meriden and Wallingford, Conn., 
and Dayton, Ohio, will continue to op- 
erate under the same management and 
with the same personnel. CHARLES W. 
DEEDS continues as president of the 
subsidiary company, which will build 
and market a line of accessories used 
in airplane engines. B. H. GILpIn, ex- 
ecutive vice-president of the Chandler- 
Evans Corporation since 1939, will be- 
come vice-president and general man- 
ager of the subsidiary company. He 
will conduct the Chandler-Evans activ- 
ities at the South Meriden plant. Mr. 
Gilpin was formerly connected with 
the Pratt & Whitney Aircraft Division 
of the United Aircraft Corporation. 


RatPH M. JoHNSON has been appoint- 
ed general sales manager of grinding 
wheels and abrasive grain for the en- 
tire United States by the Norton Co., 
Worcester, Mass. He will make his 
headquarters at the Worcester plant. 
Mr. Johnson has been Norton western 
sales manager since 1939. He joined 
the research staff of the company in 
1915, shortly after graduating from 
Worcester Polytechnic Institute, work- 
ing first in the organic laboratory and 
then in the mechanical laboratory. 
Then he worked for five years in the 
sales engineering department, ending 
his work there as assistant sales engi- 
neer. In 1922, he was placed in charge 
of the Connecticut sales territory, and 
in 1928 was made manager of the 
Philadelphia warehouse and sales dis- 
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SERVICE 


“beyond the call of duty” 


on the production front 
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THE STORY OF QUAKER PROCESS ENGINEERS 


You’d naturally expect the man who sells you 
cutting fluids, grinding coolants, rust preventives 
and similar products to be able to make helpful 
suggestions on their use and application in your 

lant. But, if this is all you’ve come to expect, your 

st experience with a Quaker Process Engineer will 
undoubtedly be somewhat of a surprise. For these 
highly trained men are constantly distinguishing 
themselves on the production front by rendering 
“service beyond the call of duty.” 


One of our men, for example, recently devoted sev- 
eral days to the designing of a permanent mold for a 
customer who was stymied by this particular problem. 
Another Quaker Process Engineer spent several weeks 
in a customer’s plant studying and locating the reason 
for a baffling drop in machining results on a certain 
airplane part. 


In fact, it is not at all uncommon to find a Quaker 
Process Engineer serving as a consultant on the lay- 
out of a new plant . . . or sitting in with a laboratory 
or engineering staff to work out a new manufactur- 
ing process. 


MUST MEET RIGID QUALIFICATIONS 


To qualify as a Quaker Process Engineer a 
man must be a graduate chemist ake engi- 
neer and must have had at least five years’ 
experience in process and production work in 
the metal manufacturing industry. He is, there- 
fore, intimately acquainted with the operations 
which Quaker Chemical serves with its products. 
He is then given additional training in our 
laboratories and in the field ... so that he 
knows thoroughly Quaker engineering methods 
and products... and how to apply them to get 
maximum production. 


With such a wealth of training and experience, a 
Quaker Process Engineer’s help can often 
be extremely valuable in curing troubles— 
whether connected with processes served by 
Quaker Chemical products or some other 
operation in a metal manufacturing plant. 








SPIRIT OF FRIENDLY HELPFULNESS 


Why do we permit—even encourage—our men to 
devote so much time to “service beyond the call of 
duty”? Simply because our whole business philosophy 
here at Quaker is based on a spirit of friendly helpful- 
ness ... and the conviction that, in the long run, we 
will benefit by serving our customers to the fullest 
extent of our ability. 


It is part of the same spirit of service to industry 
which led us, years ago, to dedicate our extensive 
research facilities to the task of locating processing 
problems which we felt had never been handled 
quite satisfactorily ... and of developing new prod- 
ucts or processes to overcome these troubles. 


LABORATORY, NEW PRODUCTS AT HIS SERVICE 


The facilities of our research laboratory—and 
the many new type products which have come 
out of it—stand behind your local Quaker 
Process Engineer ... to help him solve your 
production problems or improve present results. 
So why not call him in and get ao 
quainted? You'll find him an interesting, 
friendly sort of fellow... with a fund of 
useful knowledge on which you can 
draw. Simply write or wire— 


QUAKER CHEMICAL PRODUCTS CORP. 
CONSHOHOCKEN, PA. 


Other Plants in CHICAGO and DETROIT....Warehouse Stocks in Principal Industrial Centers 
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Ralph M. Johnson, General Sales 
Manager of Grinding Wheels and 
Abrasive Grain of Norton Co. 


trict. He continued in that capacity 
until 1934, when he was brought back 
to Worcester as chief sales engineer, 
leaving that post to take charge of 
Norton sales operations in the central 
and far western sections. 


C. V. TopiirFE has been made man- 
ager of the Boston district office of 
Cutler-Hammer, Inc., Milwaukee, Wis. 
He takes the place of W. E. Appicks, 
now New York district manager. 


WriittiAM R. Moore has been elected 
a vice-president of the Norton Co., 
Worcester, Mass. Mr. Moore has been 
connected with the Norton Co. for 
many years, and since 1939 he has 
been general sales manager of the 
Abrasive Division. He has also long 
been identified with the activities of 
the Grinding Wheel Manufacturers 
Association, and is a director of the 
Abrasive Grain Association. 


William R. Moore, Newly 
Elected Vice-president of the 
Norton Co. 


New Jersey 


e 

JOHN M. DEMAREST, consulting and 
plant engineer for the last twenty-five 
years, and recently associated with 
the War Production Board in charge 
of aircraft plant expansions, has been 
named plant manager of the Wright 
Aeronautical Corporation plants in the 
Paterson, N. J., area. Mr. Demarest 
became connected with the Wright 
Aeronautical Corporation eight months 
ago as assistant to the general super- 
intendent. 


LUTHER H. ATKINSON has been ap- 
pointed vice-president in charge of 
sales of the Elastic Stop Nut Corpora- 
tion of America, Union, N. J. He was 


Luther H. Atkinson, Vice-president 
in Charge of Sales of the Elastic 
Stop Nut Corporation 


formerly vice-president in charge of 
marketing for the Weyerhaeuser Sales 
Co., of St. Paul, Minn. 


TITEFLEX Mprat Hose Co., Newark, 
N. J., announces that JoHn Duvuwnn, 
formerly production manager, has 
been appointed works manager in 
charge of all the plants of the com- 
pany. Mr. Dunn has been with 
the Titeflex organization since 1935. 
ARTHUR F. PENNINGTON, formerly su- 
perintendent, succeeds Mr. Dunn as 
production manager. Mr. Pennington 
has been with the company since 1936. 


HELLER BrorHersS Co., Newark, N. J., 
manufacturer of files, rasps, tools, and 
steel, has acquired the good will, 
trade name, and patents of the Cleve- 
land File Co., Cleveland, Ohio. JoHN 
E. Nicks, formerly associated in an 
executive capacity with the Cleveland 
organization, is now connected with 
Heller Brothers Co. 
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New York 


WriiaM L. STANCLIFFE has been ap- 
pointed vice-president in charge of 
sales of the American Car & Foundry 
Co., 30 Church St., New York City, 
succeeding the late William R. Hedg. 
cock. Mr. Stancliffe will retain the 
handling of contracts with the Goverp. 
ment connected with the manufacture 
and sale of munitions of war. 


CLARENCE G. STOLL, president and di. 
rector of the Western Electric Co., 195 
Broadway, New York City, has been 
elected a member of the board of goy. 
ernors of the National Electrical Map. 
ufacturers Association. 


Rosert B. McCo.L., vice-president in 
charge of manufacturing of the Amer. 
ican Locomotive Co., Schenectady, 
N. Y., has been elected a director, 


Ohio 


SHEFFIELD CORPORATION, Dayton, Ohio, 
manufacturer of gages, measuring in- 
struments, optical form grinders, pre 
cision thread grinders, chamfering 
machines, and other machine tools, 
has recently appointed the following 
representatives: W. P. CHrtps, At- 
lanta, Ga.; R. L. CRANE MACHINERY 
Co., Buffalo, N. Y.; Bryant Macnim 
ERY & ENGINEERING Co., Chicago, IIL; 
Strone, CARLISLE & HAmMMoND (Co, 
Cleveland, Ohio; C. H. GosicER Ma- 
CHINERY Co., Dayton, Ohio; C. H. 
REYNOLDs, Detroit, Mich.; MarsHAL 
& Huscuarr MAcHINERY Co., Indianap- 
olis Ind., Joon C. Emme Co., Minneap- 
olis, Minn.; GENERAL MACHINERY Cor 
PORATION, Boston, Mass.; HARRINGTON: 
Witson-Brown Co., New York City; 
W. E. SHiptey MAcHINERY Co., Phila 
delphia, Pa.; F. W. ScHIEFER MACHIN- 
ERY Co., Rochester, N. Y.; Rosert R. 
StePpHANS Macuinery Co., St. Louis, 
Mo.; J. F. Owens MaAcuHinery (0, 
Syracuse, N. Y. 


MonarcH MAcHINE Toot Co., Sidney, 
Ohio, announces the establishment of 
new branch sales offices in Detroit, 
Mich., and Cleveland, Ohio. JEROME 
A. RaterMAN, formerly vice-president 
and treasurer, has been made exec 
utive vice-president of the company 
and will retain his position as treas 
urer. Martin J. Lutuer, Chicago 
branch manager since 1930, has been 
made general sales manager, with 
headquarters in Sidney. Kermit Kuck, 
Newark, N. J., branch manager for the 
last three years, has been appointed 
chief engineer. StTanitey A. BRANDEY 
BURG, who has represented the com 
pany on the East Coast for six years, 
will be branch manager of the neW 
Detroit office, which is located in the 
Fisher Building. HuGcH W. Rosrnsoy, 
Indianapolis branch manager since 
1937, will head the Cleveland office. 





JUST OFF THE P 


NEW, REVISED REEVES 


NEW — 
Reducer-Type 
Transmission 


NEW — 
Vari-Speed 
Jr. 


NEW — 
Sizes and 
Speed Ratios fe 
a 
La 


a 
Diagrams and 
Tables 


his book is more than a catalog. It is a complete, 

authoritative textbook on variable speed control, issued 

by REEVES, originators of the Variable Speed Trans- 

mission and recognized leader in the ee field of speed control 

engineering. Its 128 pages are packed with practical information for 

manufacturers in every line of industry. This book gets right down to the 

fundamentals of accurate speed control—what it is—how engineered and 

applied—the remarkable advantages it offers. Contains over 200 illustra- 

tions, diagrams, and tables. It-is written out of the experience of REEVEs 

engineers in applying infinite speed adjustability to more than 260,000 

machines in all types of plants. Regardless of what you manufacture, you 

will find this book valuable and helpful. Since it is being distributed only 
to those who request it, use coupon below. 


VARIABLE SPEED TRANSMISSION for VARI-SPEED MOTOR PULLEY con- 
providing infinite, accurate speed verts any standard constant speed 
flexibility over wide range. motor to a variable speed drive. 


MOTODRIVE combines motor, speed 
varying mechanism and reduction 
gears in single compact unit. 


MAIL THIS COUPON FOR YOUR COPY... TODAY! 


TEXTBOOK ON 
Speed Control— 


Here are a few of many features . 
that make it important for you 
to have this book. 

A clear, concise explanation of 
the necessity for variable speed 
control in modern manufacturing 
processes. 

Information on new REEVES Re- 
ducer-Type Transmission, which 
combines accurate speed ad- 
justability and speed reduction 
in one compact unit, 


Full description of the REEVES | 
Vari-Speed Jr., a light weight, 
light h.p. simplified. unit which 


' utilizes standard section V-belts. 


New sizes and speed ratios of _ 


(REEVES Motodrive and Vari- 

' Speed Motor Pulley. 

: Requisites of modern speed con- 
trol equipment—a valuable — 

| check-list fo use in selecting the — 


proper unit for your needs. 


Automatic variable speed con- 
. trol and how REEVES provides it~ 
-. through three control systems— 


hydraulic, mechanical and dif- 
ferential. 


. Engineering data in convenient, 


reference form—tables for se- 

lecting correct size and speed 

range, dimension diagrams and 
other installation information, 


my 


REEVES PULLEY COMPANY, Dept.M, COLUMBUS, INDIANA 
Send copy of your new, revised Catalog-Manual G-435, on Variable Speed Control. 
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FRANK H. HArrRISON, 
manufacturing for 
Harvester Co., and E. J. HARRINGTON, 


manager of 
the International 


coordinator of planning, production, 
and material problems for the Lock- 
heed Aircraft Corporation, have been 
elected vice-presidents of the Curtiss- 
Wright Corporation, 30 Rockefeller 
Plaza, New York City. Mr. Harrison 
will make his headquarters for the 
present at the Columbus, Ohio, war- 
plane plant of the corporation, and 
will be in complete charge of opera- 
tions there. Mr. Harrington will be 
located at the New York offices as a 
member of the executive manufactur- 
ing staff, but is temporarily assigned 
to the Columbus factory. 


W. W. GALBREATH has been made ex- 
ecutive vice-president of the Pressed 
Metal Institute. Mr. Galbreath was for 
many years president of the Alliance 
Porcelain Products Co., and is well 
known in the steel and stamped-metal 
industries. In his new post, he will 
give special attention to the Institute’s 
post-war problems and planning. The 
headquarters of the Institute have 
been transferred from New York to 
Cleveland. The Cleveland office is 
at 829 Union Commerce Building. 


LAUGHTER CORPORATION has_ been 
formed to succeed the PropuctTion 
Propucts Co., Dayton, Ohio. The new 
corporation will manufacture machine 
tools, dies, jigs, gages, and special ma- 
chinery. D. R. LAucutTer is president; 
C. W. Witson, vice-president in charge 
of engineering; Grorce LAUGHTER, 
vice-president in charge of sales; and 
W. 3B. Krnprick, vice-president in 
charge of manufacturing. 


E. W. Brock, formerly service man- 
ager of the Genesee Tool Co., Fenton, 
Mich., manufacturer of Tomahawk 
high-speed steel cutting tools, is now 
representing that company as service- 
sales manager of a newly opened fac- 
tory branch office at 1409 Central Life 
Insurance Building, Cincinnati, Ohio. 





LincotN Eectrric Co., Cleveland, 
Ohio, has instituted a five-day engi- 
neering course at the company’s plant 
to be attended by engineering, re- 
search, and welding executives. The 
intention is to hold these courses 
monthly. Further information can be 
obtained from the company. 


Derroir Tap & Toot Co., 
Mich., has established an office at 
Cleveland, Ohio, in the Penton Bldg., 


Detroit, 


with GerorcE Pierce in charge. An 
office has also been opened in Dayton, 
Ohio, at 710 Harries Bldg., with H. E. 
RoEDTER in charge. 


CoLoniIAL BroacH Co., Detroit, Mich., 
has opened direct branch offices at 
.1506 Toledo Trust Bldg., Toledo, Ohio. 
Morris TEAGUE and W. F. HAverstTock 
will be in charge of the new offices. 


Pennsylvania 


JoHn C. GraFr has been appointed 
sales manager of the Hydraulic Press 
and Special Equipment Department of 
the Baldwin Southwark Division of 





John C. Graf, Sales Manager 
Hydraulic Press and Special 


Equipment Department of 


Baldwin Southwark 


the Baldwin Locomotive Works, Phila- 
delphia, Pa. Mr. Graf entered the em- 
ploy of the Southwark Foundry & 
Machine Co., now the Baldwin South- 
wark Division, in 1915. Since 1925, he 
has been New England sales manager. 


VANADIUM-ALLOYS STEEL Co., Lat- 
robe, Pa., at a recent meeting of the 
board of directors, elected Roy C. 


























































Blackstone Studios 
Floyd Rose, Newly Elected 
President of the Vanadium- 
Alloys Steel Co. 
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McKENNA Chairman of board, Froyp 
Rose president, and JAMEs P. Gn 
vice-president. 


C. A. SmiruH, who has been with the 
Westinghouse Electric & Mfg. Co, for 
fifty-one years, has been appointed 
assistant to THoMAs I. PHILLIPS, vice. 
president in charge of the East Pitts. 
burgh division. Mr. Smith joined the 
Westinghouse organization in 1892 as 
an apprentice; since then, he hag 
served successively as assistant fore. 
man, general foreman, assistant super. 
intendent, superintendent, and division 
manager. 


Victor P. SHAFFER has been named 
engineer in charge of design for the 
Process Division of the H. K. Porter 
Co., Inc., Pittsburgh, Pa. 


JoHun C. RepMOND has been appoint- 
ed research engineer and chief analyti- 
cal chemist for Kennametal Inc., Lat 
robe, Pa. He was previously associated 





John 
Engineer and Chief Analytical 
Chemist of Kennametal, Inc. 


C. Redmond, Research 


with the Youngstown Sheet & Tube 
Co., where he was engaged in chemical 
analysis, research, and process devel- 
opment. 


H. W. Tenney, formerly assistant 
director of the Westinghouse Research 
Laboratories, has been made assistant 
to Tuomas I. Pures, vice-president 
in charge of the company’s Pittsburgh 
divisions. Mr. Tenney has been with 
the Westinghouse organization since 
1920. 


ALLEGHENY LUDLUM STEEL CORPORA 
Trion, Brackenridge, Pa., announces 
that the company has recently ac 


quired the CarsipE ALLOY CoRPORATION, 
of New York City, which will here 
after be operated as Allegheny Lué 
lum’s Carbide Division. 
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—and this is the 


‘BIG INCH 


HYATT 


These “Inch Series” Hyatts...like their famous 
pipeline namesake... have tremendous capacity ... 
measured in tons and hundreds of tons. 

And...as a further advantage...they are made 
in fractional size bores, for shafts from 4’’ 
diameter upwards. 

Originally designed for the massive, heavily- 
loaded, relatively slow-moving oil well machinery, 
the use of this type of Hyatt Bearing (70,000 series) 
quickly spread. 


Today they are serving and saving in mining 


This is THE BIG INCH of Pipelines — 
Greatest Capacity of any pipeline 


9 ever built 


OF ROLLER 
BEARINGS 


equipment, industrial locomotives, power presses, 
pillow blocks, cranes and steel mill cars...as well 
as in numerous types of fighting equipment. 

Keeping pace with the demands of industrial 
designers for the latest and best in anti-friction 
bearings has been Hyatt’s job for fifty-one years. 

The “Big Inch” is just one of the several types 
of Hyatt Bearings now being made. Each of them 
is designed for specific needs and purposes. 

Call on our engineers for information about their 
profitable application to your products. 


HYATT BEARINGS 
vivision of GENERAL MOTORS 


BEARINGS DIVISION + GENERAL 


MOTORS 


CORPORATION -«@ 


HARRISON, Nz 


EE 
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Washington, D. C., and 
Maryland 


BricGs CLARIFIER Co., 1339 Wisconsin 
Ave., Washington 7, D. C., has reorgan- 
ized its sales department into two 
divisions, one for automotive and one 
for industrial distribution. Henry T. 
Moore is general sales manager. E. K. 
Burgess and J. H. Nasu are assistant 
sales manager for the automotive and 
industrial divisions, respectively. The 
company also announces the appoint- 
ment of J. J. Srroup as engineering 


Henry T. Moore, Recently Ap- 
pointed General Sales Manager, 
Briggs Clarifier Co. 


and sales representative for the state 
of Kentucky, with headquarters at 
Paducah. J. M. Wiis has been ap- 
pointed Ohio state sales and engineer- 
ing representative, with headquarters 
at Springfield. 


Water J. EwsankK has been ap- 
pointed chief engineer of the Briggs 
Clarifier Co., Washington, D. C. In 
addition to filling his duties as chief 
engineer, Mr. Ewbank will head a de- 
partment recently created in a reor- 
ganization plan designed to promote 
more thorough cooperation between 
the sales and engineering departments. 


RHEEM RESEARCH Propvucts, INc., 
SUBSIDIARY OF RHEEM Mrc. Co., an- 
nounce the expansion and removal of 
their facilities, office, and manufactur- 
ing plant to 2523 Pennsylvania Ave., 
Baltimore 17, Md. 


* % * 


The annual index to MAcHINERY 
covering the year September, 1942, to 
August, 1943 (Volume 49), is ready 
for distribution. Subscribers can ob- 
tain copies upon request. 


Obituartes 


Wi.Lu1aM E. Hepecock, vice-president 
in charge of sales of the American 
Car & Foundry Co., New York, died 
on October 26 at the Wickersham 
Hospital in New York City after a 
brief illness. Mr. Hedgcock had been 
associated with the American Car & 
Foundry Company and its predeces- 
sors for over sixty years. He was 
seventy-six years of age. 

Mr. Hedgecock was born in Jeffer- 
sonville, Ind., on October 1, 1867, and 
went to work at the age of fourteen 
with the Ohio Falls Car Mfg. Co. When 
that company became part of the 
American Car & Foundry Co. group in 
1899 he was transferred to the St. 
Louis offices and went to work in the 
purchasing department, subsequently 
becoming purchasing agent. In July, 
1923, he was elected assistant vice- 
president in charge of sales, and in 
October, 1925, was placed in charge 
of the eastern sales district. In March, 
1940, he became acting head of the 
sales department of the company, and 
about a year later was appointed vice- 
president in full charge of sales. 

Mr. Hedgecock was vice-president of 
the American Railway Car Institute. 
He was a director of the American 
Car & Foundry Securities Corporation 
and the American Car & Foundry Ex- 
port Co. He held memberships in the 
Iron and Steel Institute, Commerce 
and Industry Association of New York, 
the New York Railroad Club, and the 
Railroad Machinery Club, of which 
last mentioned he was also governor. 
He is survived by his widow, two sons, 
and a daughter. 


M. W. Roaers, president of the Uni- 
versal Unit Machinery Corporation, 
and the Davis & Thompson Co., Mil- 
waukee, Wis., died of a heart ailment 
November 4 at St. Luke’s Hospital, 
Chicago, Ill. For a period of twenty 
years, Mr. Rogers was associated with 
the Caterpillar Tractor Co., Peoria, 
Ill., where he was general factory man- 
ager. After a short period of retire- 
ment, he was asked to contribute his 
vast knowledge of production methods 
to the war effort, and he became presi- 
dent of the Universal Unit Machinery 
Corporation and of thé Davis & 
Thompson Co. He converted the Uni- 
versal plant from the manufacture of 
power shovels to the making of Oerli- 
kon gun mounts, and in doing so, 
organized the expansion of the com- 
pany. The Davis & Thompson Co. con- 
stantly increased its production of spe- 
cial machine tools under his direction. 


RICHARD Fprcuson, president of the 
Ferguson Gear Co., Gastonia, N. C., 
died on October 16 at his home, after 
a long illness. Previous to forming 
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his own company, Mr. Ferguson wag 
general manager of the Grant Lees Co., 
of Cleveland, Ohio. For many years, 
he had been a member of the American 
Gear Manufacturers Association. 


JACOB FREDERICK Dittus, for many 
years processing and sales engineer 
with the Detroit office of the Motch @ 
Merryweather Machinery Co., died on 
October 29. Mr. Dittus was born in 
Cincinnati on September 26, 1890. He 
was educated in the public schools 
of Cincinnati, and was a graduate of 
Ohio Mechanics’ Institute. In his early 
years, he was employed by the Lodge 
& Shipley Machine Tool Co. and the 
G. A. Gray Co., both of Cincinnati; the 
National Cash Register Co., at Day- 
ton; and the Burroughs Adding Ma- 
chine Co. of Detroit. During the first 
World War, he was connected with 
the Bureau of Standards. In Novem. 
ber, 1919, he joined the Motch @ 
Merryweather Machinery Co. as a 
demonstrator, and for the last twenty 
years has served as a process engineer 
and sales engineer in the application 
of machine tools. 


DECEMBER 6-11—NINETEENTH Expost- 
TION OF CHEMICAL INDUSTRIES at the 
Madison Square Garden, New York 
City. For further information, address 


International Exposition Co., 480 Lex- 
New York City. 


DEcEMBER 8-10—Forty-eighth annual 
convention of the NATIONAL ASSOCIA- 
TION OF MANUFACTURERS at the Wal- 
dorf-Astoria Hotel, New York City. 
For further information, address the 
Association at 14 W. 49th St., New 
York City. 


JANUARY 10-14, 1944—Annual meet- 
ing and engineering display of the 
Soctety oF AUTOMOTIVE ENGINEERS at 
the Book Cadillac Hotel, Detroit, 
Mich. John A. C. Warner, secretary 
and general manager, 29 W. 39th St., 
New York City. 


Aprit 25-28, 1944 — Tutrp War Pro- 
DUCTION FOUNDRY CONGRESS AND FOvUNnN- 
pry SHow of the American Foundry- 
men’s Association, to be held at the 
Memorial Auditorium, Buffalo, N. Y., 
in conjunction with the forty-eighth 
annual meeting of the Association. 
Executive office, American Foundry- 
men’s Association, 222 W. Adams St. 
Chicago, III. 


OctorER 16-20, 1944 — Twenty-sixth 
annual meeting of the AMERICAN SOCI- 
ETY FOR METALS AND THE NATIONAL 
Metat Concress, to be held at the 
Public Auditorium, Cleveland, Ohio. 


nnn 


nnn. 





Illustrated above: 2 of the Mich- 
igan “Sine-Line” gear checkers. At 
left to check involute and spacing. 
At right to check helical lead. (Sine- 
Lines also include gear checking 
recorders, hob checkers, speed- 
ers, etc.) ASK FOR BULLETINS. 


Tuars what Michigan designed them and builds 
them to do: to tell you more accurately—with no 
guess-work—how good your gears are coming off 
the line or what's wrong with them. Today, tomor- 
row, a year from now, they'll tell the same story 


— quickly and more simply. 
THE ‘‘SINE-LINE”’ DOES IT 


MICHIGAN TOOL COMPANY 


7171 E. MCNICHOLS ROAD .. DETROIT 12. U. S. A. Gy 
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A.S.M.E. MECHANICAL CATALOG AND 

Directory (1944). 620 pages, 

8 1/2 by 11 inches. Published by 

_ the American Society of Mechan- 

ical Engineers, 29 W. 39th St., 
New York City. 

This is the thirty-third annual vol- 
ume of the well-known mechanical 
catalogue and directory issued under 
the auspices of the American Society 
of Mechanical Engineers. The volume 
comprises: (1) Condensed catalogues, 
containing descriptions of thousands 
of items used by industry in manufac- 
turing and maintenance. The catalogue 
section is arranged in alphabetical 
order by firm names. (2) Directory 
section, listing the names and addresses 
of manufacturers under alphabetically 
arranged product headings. (3) Trade 
name section, listing trade names in 
the mechanical industries, and giving 
the name and address of the manu- 
facturer of the trade-named product. 
The 1944 volume contains a great 
many more catalogue descriptions than 
the 1943 edition. The classification of 
manufactured products has been ex- 
panded and revised. 


READING BLUEPRINTS IN THE MACHINE 
INDUSTRIES. By Carlton Dwight. 


144 pages, 9 by 12 inches; 104 
illustrations. Published by the 
McGraw-Hill Book Co., Ine., 330 
W. 42nd St., New York City. 
Price, $1.75. 


The author of this book, who is in- 
structor in the Vocational Department 
of the Central and North High 
Schools, Binghamton, N. Y., points out 
that the expression “reading blue- 
prints” has come to be accepted as 
indicating the interpretation of a me- 
chanical drawing or copy of a draw- 
ing, such as a blueprint, black and 
white print, etc. To be able to read 
a drawing accurately has become in- 
creasingly important to tens of thou- 
sands of new employes in the machine 
industries. In preparing the book, the 
author had in mind two objectives: 
(1) To present the subject in such a 
manner that the student can proceed 
to its mastery easily and efficiently; 
and (2) to conform to modern indus- 
trial standards and practices. The text 
is intended to be complete within it- 
self from the standpoint of instruc- 
tional material. 


TUNGSTEN. By K. C. Li and Chung Yu 
Wang. 325 pages, 6 by 9 inches. 
Published by the Reinhold Pub- 
lishing Corporation, 330 W. 42nd 
St., New York City. Price, $7. 

This book on tungsten—one of the 
most strategic of war metals—covers 
its history, geology, ore-dressing, met- 
allurgy, chemistry analysis, applica- 
tions, and economics. The work is one 





Yew Sooks aud Publications 


of a series of scientific and technologic 
monographs sponsored by the Amer- 
ican Chemical Society. Mr. Li points 
out in the foreword that the tungsten 
industry is still in its infancy and 
that, despite developments during the 
two world wars, tungsten is more 
than a strategic material; besides its 
use in high-speed steel, cutting tools, 
radio tubes, camera lenses, etc., he is 
of the opinion that there are many 
other fields in which it can be used. 
The book is intended to stimulate the 
interest of the reader in the future 
of tungsten. 


LUBRICATION OF INDUSTRIAL AND MARINE 
MACHINERY. By William G. Forbes. 
319 pages, 5 1/2 by 8 1/2 inches. 
Published by John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 
City. Price, $3.50. 

This book has been prepared to pro- 
vide a manual that will aid engineers 
in solving everyday problems that 
arise in the lubrication of machines 
of various types. Unlike most engi- 
neering problems, there are very few 
convenient formulas that will provide 
rule-of-thumb answers to lubrication 
problems. In this book, every effort 
has been made to present information 
in a simple, clear manner, without the 
aid of involved theories. The inform- 
ation is nearly all the result of prac- 
tical experience. Part of the book 
deals with the fundamentals of distil- 
lation, refining, and petroleum chem- 
istry. Different types of machines and 
their lubrication are also dealt with. 


ENCYCLOPEDIA OF SUBSTITUTES AND 
SyNnTHETICS. Edited by Morris D. 
Schoengold, in collaboration with 
leading chemical and industrial 
laboratories. 382 pages, 6 by 9 
inches. Published by Philosophical 
Laboratory, Inc., 15 E. 40th St., 
New York City. Price, $10. 

This encyclopedia on substitutes and 
synthetics, which is said to be the first 
of its kind in any language in the 
world, should be valuable to industrial 
and laboratory chemists who are in 
search of new and improved materials. 
It covers products recently developed 
to replace critical materials that have 
become difficult or impossible to ob- 
tain on account of present world con- 
ditions. The book discusses substitutes 
of interest to all branches of industry, 
manufacture, and pharmaceutics. In 
addition to listing the materials, the 
editor has presented some of the 
chemical and physical properties, with 
the idea that further uses may be 
found for many of the items listed. 


MACHINE SHOP PROJECTS. 
Knight. 112 
inches; 25 


By Roy E. 
pages, 7 3/4 by 10 1/4 
full page drawings. 
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Published by McKnight & Me. 
Knight, 109 W. Market St., Bloom. 7 


ington, Ill. Price, $1. 

The author of this book is machine 
shop instructor at the Connersville 
Senior High School, Connersville, Ind, 
The book has been prepared to meet 
the needs for suitable projects that 
not only involve operations that should 
be taught, but that are also adaptable 
to the average training equipment ip 
the machine shops of vocational and 
high schools. The book consists of a 
collection of twenty-five projects. A 
blueprint of each job is given, and on 
the opposite page is an operation sheet 
which provides space for bill of ma- 
terial, tools, operations, time required, 
and additional instructions. A list of 
twenty-five additional suggested proj- 
ects is also included. 


PropucTIoN Controt. By Asa _ §, 
Knowles and Robert D. Thomson, 
271 pages, 5 3/4 by 8 1/2 inches, 
Published by the Macmillan Co, 
60 Fifth Ave., New York City. 
Price, $2.50. 


The various types of production con- 
trol mechanisms described in this book 
are designed to achieve maximum 
effectiveness in operation and yet en- 
tail a minimum of overhead expense 
in their maintenance. The aim of the 
authors is not only to contribute 
toward simplification and standardiza- 
tion of production control mechanisms, 
but also to provide a practical and 
convenient manual for those who un- 
dertake production control ventures, 
particularly in connection with the 
war effort. Because the control of 
manufacturing operations and the con- 
trol of costs go hand in hand, four 
chapters are included on cost control. 


SALVAGE MANUAL FoR INbUSTRY. 245 
pages, 6 by 9 inches. Published 
by Technical Service Section, In- 
dustrial Salvage Branch, Salvage 
Division, War Production Board, 
Washington, D. C. Procurable 
through the Superintendent of 
Documents, Government Printing 
Office, Washington, D. C., at 50 
cents per copy. 

This comprehensive salvage manual 
has been prepared and edited by seven 
engineers, assisted by a corps of about 
forty engineering or salvage experts. 
It contains instructions regarding 
efficient salvage methods and practices 
and covers practically every phase of 
industrial salvage. While the main 
purpose of the book is to speed war 
production, it should also be of value 
in post-war industry because of the 
economic benefits resulting from sound 
salvage practice. 


Patent LAw. By Chester H. Biester- 
feld. 225 pages, 5 1/2 by 8 1/2 
inches. Published by John Wiley 
& Sons, Inc., 440 Fourth Ave., New 
York City. Price, $2.75. 
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TYPICAL EXAMPLE OF CUTTERS 
GROUND ON THIS GORTON GRINDER 


%] 
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Girl operator precision grinding \/>'' dia. 2-Flute High-Speed Steel End Mills, 
sharpened to a 15° cutting angle. Total time required to grind cutter from hard- 
ened and ground blank is 5 minutes per cutter. 


Saves Time and Money... with a 


ELALEY RY CUTTER GRINDER 


This manufacturer has four Gorton 375-2 Cutter Grinders for sharp- 

ening cutters and mills used on a number of precision machines, Shown are a few examples of the wide range of 
: ° Pi cutter grinding accomplished on the Gorton 375-2. 
including three Gorton Pantograph Engravers and a Duplicator. 






Girls operate all four grinders. It requires only about two months COMPLETE SET OF CUTTERS AND 
to develop a girl’s skill sufficiently to perform the most critical paprcinso stone second 
grinding operations on most types of precision cutters and end mills. 


ACCURATELY GROUND TOOLS are indispensable to Super-Speed precision 

milling. The Gorton 375-2 Cutter Grinder grinds cutters with 2, 3 or 4 flutes, 

or flats...any diameter, taper, radius or clearance within the capacity of the 
machine. With diamond impregnated wheels (interchangeable with 
standard wheels ), tungsten carbide cutters can also be ground. 









Install a Gorton 375-2 Cutter Grinder for increased accuracy and 
“© production with smoother finish in your milling operations. 
wavy 





) 


SOLDEN No. 375-2 Grinder, equipped with No. 717-1 Universal 

ERSARY Tool Head and No. 9761 Pedestal, complete, ready This convenient rack is furnished free with assortments of 

t 1943 3 Gorton Cutters and End Mills. Saves time and money on 
OP ORRIN Kbbino 50640445040 50000d4 0448004050006 mold and die work. 
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aS GEORGE GORTON macwine CH. For complete details and cy 


additional accessories write 
PI TL 1316 RACINE STREET, RACINE, WISCONSIN, U.S.A. for ro pronase Cata- 
log offering 580 aids to pro- 

FOR OVER 50 YEARS Specialists in “ Tracer-Controlled” machines nd , . 





This volume is the outgrowth of a 
series of lectures on patent law given 
by the author as an extension course 
for graduate and undergraduate stu- 
dents at the University of Delaware. 
The course, which comprised fifteen or 
sixteen weekly lectures, was designed 
primarily for chemists, engineers, and 
students who desired to acquire an 
understanding of the basic principles 
of the patent law. It should also be of 
value to those who are confronted with 
questions of patent law arising out of 
their daily research and _ technical 
work. The principles or rules dis- 
cussed in the book are illustrated by 
the citation of leading cases and actual 
court decisions. 


BLUEPRINT READING FOR THE SHIP- 
BUILDING TRADES. By August HE. 
Niederhoff. 87 pages, 8 1/2 by 11 
inches; 70 illustrations. Published 
by the McGraw-Hill Book Co., Inc., 
330 W. 42nd St., New York City. 
Price, $2. 


The aim of this book is to provide 
actual practice in the interpretation of 
blueprints and to present data, tables, 
and descriptive details pertaining to 
modern ship construction. The book 
also includes a list of abbreviations, 
ship terms, and a glossary of fabricat- 
ing terms applicable to shipbuilding. 
Briefly, the book covers information 
on projection drawings and prints, 
structural steel nomenclature, welding 
symbols, details of ship construction, 
propulsion machinery, piping, and 
erection practice. 


SHIPFITTING SIMPLIFIED. By L. L. Ober- 
man. 126 pages, 5 by 7 1/2 inches; 
31 illustrations. Published by the 


McGraw-Hill Book Co., New York 
City. Price, $1.50. 


It has been the author’s purpose to 
include in this book as much data as 
possible on the subject of shipfitting 
without dealing with wholly tech- 
nical aspects. The material has been 
prepared and the text written with 
the student, apprentice, helper, and 
shipfitter in mind. Briefly, the book 
deals with the following subjects: 
Construction of ships; prefabrication; 
tools; symbols; routine procedure; 
and safety considerations. It also con- 
tains a glossary of ship and shipbuild- 
ing terms and a list of the most com- 
mon abbreviations employed on ship 
drawings. 


Piastics. By J. H. DuBois. 435 pages, 
5 1/2 by 8 1/2 inches. Published 
by the American Technical So- 
ciety, Drexel Ave. at 58th St., Chi- 
cago, Ill. Price, $3.75. 


Great developments have taken place 
in plastic materials since the first edi- 
tion of this book was published early 
in 1942. The book has been brought 
up to date to include these develop- 
ments, and several new chapters have 
been added. Many important new ma- 
terials and methods are described. A 
short section on vulcanized fiber has 
been added, because of the general im- 
portance of this material to engineers 
and fabricators. 


SAFEGUARDING THE WOMAN EMPLOYE. 
38 pages, 8 1/4 by 10 3/4 inches. 
Published by the Policyholders 
Service Bureau of the Metropoli- 
tan Life Insurance Co., 1 Madison 
Ave., New York 10, N. Y. Copies 


can be obtained without charge 
by executives who address the Bu- © 
reau on their business stationery, © 


THE SOLUTION oF SIMULTANEOUS Liy. | 


EAR EQUATIONS BY AN APPROXIMA. 
TION METHOD. By L. T. Wright, 
Jr. 6 pages, 8 1/2 by 11 inches, 
‘ Published by Cornell University, 
Ithaca, N. Y., as Bulletin No. 31 


of the Engineering Experiment — 


Station. Price, 15 cents. 


WarTIME WorKING CoNDITIONS—Mink | 
MUM STANDARDS FOR Maxmmuy © 
6 by 9 > 


PRODUCTION. 25 pages, 
inches. Published as Special Bul- 
letin No. 13 of the United States 
Department of Labor, Washing- 
ton, D. C. 


TRAINING WOMEN FOR WAR Work. 
16 pages, 6 by 9 inches. Published 
by the Apprentice-Training Ser. 


vice, Bureau of Training, War 
Manpower Commission, Washing- 
ton, D. C. 

* * * 


Important Savings of Tin 


More than 850,000 pounds of tin 
have been saved by the General Elec- 
tric Co., Schenectady, N. Y., in the 
last two years as a result of changes 
adopted by the company in its solders 
and babbitt alloys. Expressed in terms 
of tin required for cans (tin plated on 
both sides, as required for food prod- 
ucts) this saving corresponds to the 
amount of tin required for approxi- 
mately 825,000,000 cans. 
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Lubricants today have to stand up 
under a 24-hour-day bombardment. 
They are the shield between metal 
surfaces in motion, enabling machines to last 
longer, perform better, produce more. 

To carry today’s loads at high speeds, the 
lubricant cannot be just “any old oil’’. It should 
be prescribed by a lubrication specialist, and 
made by a concern which knows the secrets of 
modern petroleum reinforcement. 

Houghton qualifies both ways—in the oil it- 
self and in the counsel given to help establish 


sound lubrication practice. 


We start with the best selected stocks 

suited for the purpose, then treat those 

stocks to enable them to carry loads 

twice to four times as heavy as the same oils 

untreated. We treat them also to increase their 

resistance to leakage—better cohesion, and ad- 

hesion to metals. And there are other treatments 

to prevent sludging, to render them stable under 
severe conditions, without chemical change. 

That’s why we say that good oil plus skillful 

treatment means “oil with guts”. Houghton’s 

“fortified” oils are helping war production; 


may we demonstrate? 


E. F. HOUGHTON & Co. 


303 W. LEHIGH AVENUE, PHILADELPHIA 


CHICAGO 


SAN FRANCISCO TORONTO 


PtH,  HEHA AON AT 4 
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